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PREFACE 



ThouQii elementary works on Arithmetic are in (ibundaiioc, ye) 
it seems desirable that there should be added to this an estensive 
treatise on the commereial rules, and commeroial laws and usages. 

It is not enough that the school-boy should be provided with e 
course suited to his age. There mast be supplied to him something 
higher as he advances in age and progress, and nears the period 
wLen be is to enter on real business life. 

The Author's aim has, therefore, been to combine these two 
objects, and to produce a work adequate to carry the learner from 
the very elements up to the highest rules required by those preparing 
for buMnesa. As the work proceeded, it was found necessary to 
Extend the original programme considerably, and, therefore, also 
the limits of the book, so ss to make it useful to all classes in the 
community. 

la cairying out this plan, much care has been taken to unfold 
the theory of Aritbmetio as a science in as concise a manner as 
Bcemed consistent with clearness, and at the same time to show its 
applications as an Art. Every effort has been made to render the 
business part so copious and practical as to afford the young student 
ample information and discipline in all the principles and usages of 
commercial intercourse. For the same reason some articles on 
Commercial Law have been introduced, as it was a prominent part 
of the Author's aim to produce a work which should be found useful, 
not only in the class-room, and the learner's study, but also on the 
merebant's table, and the accountant's desk. The Author begs to 
tender his best thanks to J. Smith Homans, Esq., New York City, 
Editor and Proprietor of the " Banker's Magazine and Statistical 
Kcgister," for the able manner in which ho supplied this part of the 
work. 

Throughout the work particular care has been taken not to 
enunciate any rule without explaining the reason of the operation, 
for, without a knowledge of the principle, the operator is a mert 
calculating machine that can work but a certain round, and is almost 
sure to be at fault when any novel case arises. The esplanatioua 
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are, of course, more or leas the result of i-eading, but, aevertlielesa, 
tliey are mainly derived from personal study and esperienoo in 
teaching. Tlie great mass of tke exercises are likewise entirely new, 
tliough tlie Autiior has not scrupled to make eelectiona from some o( 
the most approved works on the auhjcct; but in doing so, he has 
confined himself almost entirely to such questions as are to bo found 
ia nearly all popular books, and which, therefore, are to be looked 
upon as the common property of science. 

Algebraic forms have been avoided as much as possible, as being 
nnsuited to a large proportion of those for whom the book is in- 
teaded, and to many altogsthcr unintelligible, and besides, those 
who understand Algebraic modes will have all the less difSculty in 
understanding tho Arithmetical ones. Even in the more purely 
mathematical parts the subject has been popularized as much as 
possible. 

In arranging the subjects it was necessary to follow a certain 
logical order, but the intelligent teacher and learner will often find 
it necessary to depart from that order. (Sec su^estiona to teachers.) 

Every one will admit that rules and definitions should be ex- 
pressed in the smallest possible number of words, consistent 
with perapieuity and accuracy. Great pains have beea taken to 
carry out this principle in every case. Indeed, it might be desirable, 
if practicable, not to enunciate any rules, but simply to illustrate 
each case by a few examples, and leave the learner to take the prin- 
ciple iato his mind, as his rule, without tho encumbrance of words. 

Copious exercises are appended to each rule, and especially to 
the most important, such as Fractions, Analysis, Percentage, with 
its applications, &o. Besides these, there have been introduced 
extensive collections of mixed exercises throughout the body of the 
work, besides a large number at tiie end. The utility of such 
miscellaneous questions will be readily admitted by all, but the 
reason, why they are of so much importance seems strangely over- 
looked or misunderstood oven by writers on tho subject. They are 
epoken of as reviev) exercises, but their great value depends on some- 
thing stiO more important. An illustration will best serve hera 

A class is working questions on a certain rule, and each member 
of the class has just heard the rule enunciated and explained, and 
therefore readily applies it. So far one important object is attained, 
viz., freedom of operation. But something more ia necessary. The 
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learner must be taugiit to discern whoi niU is to he applied for t!ie 
Bolutioa of each question proposed. The pupil, imder caveful t«acli 
ing, may be able to understand fully every rule, and nevei' COU' 
found any one with' any other, and yet ha doubtful what rule is to 
be applied to an indiyidual oase. The misoellaneoua problems, 
therefore, are intended not so much as exercises on the operation) 
of the dliferent rules aa on the mode of applying those rales; or, in 
Other words, to praetioe the pupil ia perceiving of what rule any 
proposed question is a particular ease. Great importance should be 
attached to this by the practical eduoator, not only as r^ards readi- 
ness in real busioeas, but also aa a mental exercise to the young 
student, 

tChe Author is far from supposing, much loss aasertiag, that the 
work is complete, especially as the whole has been prepared in less 
than the short space of six mo th p w 

public iu the confident espe w m g 

degree at least, the nece^itiea h ra V w h 

are given extensive collections f mp d 

money in dollars and cents, w h w mbe pou d 

shillii^s and pence, sufficient p p Th 

Heems necessary, as many ma w h 

Britain and British America. 

The Rule for finding tJiGtesCui Mu,hbl» 
not new, is given in a new, and it is hoped, & concise and convenient 
form of operation. 

The Eule for finding the Cube Root is a modi:Scation of that 
given by Dr. Hinds, and will be found ready and short. 

In treating of Common Fractions, Multiplication and Division 
have been placed before Addition and Subtraction, for two reasons. 
FlKST, — In Common Fractions, Multiplication and Division present 
much less difficulty than Addition and Subtraction ; and, secondly, 
as in Whole Numbera Addition is the Rule that regulates al! others ; 
so in Fractions, which ori^nate from Division, we eea, in lika 
manner, that aJI other operations result from Division, and, in con- 
nection with it, Multiplication. 

Several subjects, commonly treated of in works on Arithmetic, 
have been omitted in order to leave space for more important matter 
bearing on commercial subjects. Duodecimals, for example, have 
been omitted, aa that mode of calculation is now virtually snperaiided 
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by tliat of Decimals. Earter, too, has been passed by, as queationa 
of that class can easily be solved by the Hule of Proportion, which 
has been fully esplained. 

The subject of Analysis has boeu gone into at considerable 
length, and it ia hoped that the new manner in which the esplana- 
tion'! and solutions are proented, and the extensive collection of 
ercrcises appended) wiB contribute to make this a. valuable pait of 
the treatise 

The view given of Decimal Fractions seems the only tnae one, 
and calculated to give the student clear notions regarding the nature 
of the uotation, as a simple extension of the common Arabic system, 
and also appropriate to show Uie oonvenience and utility of Deeimals. 
The distinction beeweon Decimals and Decimal Fractions has been 
ignored as being " A distinction without a difference." Decimals is 
merely a short way of writing Decimal FractMms ; thus, .7 is merely 
a convenient mode of writing ■^^. These differ in form only, but 
otJierwise are as perfectly identical as f and g. 

TJie contracted methods of Multiplication and Division will be 
found, after some practice, extremely useful and expeditious in 
Decimals expressed by long lities of figures. 

The averaging of Accounts and Equations of Payments, Cash 
Balance and Partnership Settlements, have been introduced aa 
essential parts of a commercial education, and, it ia hoped, will form 
a most important and useful study for those preparing for business, 
and probably a safe guide to many in business who have not sys- 
tetnaticallv studied the subiect. 
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SUGGESTIONS TO TEACHERS. 



The author would first refer to die r maik uade in tl e Preface 
tbat he does not expect that the Teicl cr w II lollow the 1 ^ioai 
order adopted in tho book, and even dv sea that h should not do 
BO in many cases. He knows hy esje ence that the same order 
does not suit all students any more tha the same med al treat- 
ment Buita all patiente, Thecourere^u eu to be va el according 
to age, ability and acquirements. The g eate t d i&oult es generally 
present themselves at the earliest stages What more serious diffi- 
culty, for example, has a child to encounter than the learn ny of the 
alphabet ? Though this is perhaps th streme case yet others will 
be found to be in proportion. For b ^ nn rt the eio e we lecom- 
mend the following course. 

, Let the elementary rules be carefully explained and illusti'atcd by 
eimple examples, and the pupil shown bow to work easy exercises ; 
this done, let the whole be reviewed, and exercises of a more difilcult 
kind proposed. The decimal coinage should then be taken up. In ex- 
plaining this part of the subject the teacher ought to notice carefully 
that tho operations in this ease differ in no way from those already 
gone through in reference to whole numbers, except in the preserving 
of the mark that separates the cents f/om the dollars, usually called 
the deoinal point. The next step ought to be the wholo subject of 
denominate numbers, and ia illustration and application, the rule of 
practice. After a thoroi^h review of all tho ground now gone over, 
Simple Proportion may be entered upon, using such questions as do 
not involve Fractions. Then, after a course of Fractions has been 
gone through, Proportion should be reviewed, and questions which 
involve Fractions proposed. After this it will generally be found de- 
sirable to study Percentage, with its applications. 

The order in which the rest of the course shall be taken is com- 
paratively unimportant, as the student has now realized a capital on 
which he can draw upon for any purpose. The author would, in tha 
elJongMfc manner possible, impress on the minds of teachers the great 
ntility of frequent reviews, ancl espooiallv of coustaat exercise Ja the 
addition of money columna 
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Vlll. BUQGESTIONS TO TEACHEES. 

To make the exercises under each rale of progressive difficulty, as 
far as possible, has been au object koptconstantly in view, asslso togive 
each exorcise theeemblanceof a real qucstionj for ajl persons, especially 
the young, taJce greater interest in esercises that assmne the form of 
reality than in such as are laerely abstract ; and, besides, this is a 
preparatory exercise to the applioation of the rules afterwards. At 
every stage the great^t care should be taken that the learner 
thoroughly understands the meaning of each rule, and the conditions 
of each question and the terms in which it is expressed, before ha 
attempts to solve it. 

The Teacher should not always be talking or working on the 
blaok-hoard ; he should require the pupils to fcpeak a good deal in 
answer to questions, and also work much on their slates, and each in 
his turn on the board for illustration to the rest. 

Finally, it is suggested to every Teacher to keep constantly be- 
fore his mind both of the two chief worts he has to accomplish. 

Fir:it, the developement of the mental powcis of bia pupil; and, 
secondly, imparting to him such knuwkd„'o as he will require^to 
use when he enters upon life, either as a professional man, or a mer- 
chant or clerk. Some seem to consider thcic two objects iuoompati- 
ble, as if taking up time in mental training left insufficient time for 
the imparting of actual knowledge. This is a palpable errror, for the 
more the mental powers are cultivated, the more readily and rapidly 
will any species of knowledge be apprehended, and the more surely, 
too, will it be retained when it has bsen mastered. Mental culture 
is at onco the foundation and the means ; the other is the super- 
structure reused on that foundation and by that means ; or it may 
be compared to a great capital judiciously embarked in trade, and 
often turned, and therefore yielding good profits. It frequently 
happens, however, from the peculiar cii-cumstancea of individuals and 
families, and even communities, that young men require to be hurried 
ioto business, so as to bo able to support themselves ; but even in 
such cases the desired object will be much more readily and securely 
attained by such a course than by what is usually and not inappro- 
priately called " Cminming." Every effort has been made to give to 
this book the cliaraoter hero racomnieniled. esDBoially in the explana- 
tory parte. 
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SUGGESTIONS TO COMMERCIAL STUDENTS. 



The foregoing sn^estioDS ore addressed dircirtly to the Teacher, 
but a careful consideration of them by the Student will, it is hoped, 
be found highly profitable. A few additional hints are subjoined 
For the benefit of thoae seeking a liberal and prjcticai commercial 
education. 

As in all branches, so in Arithmetic, it is of tho utmost conse- 
[juence to digest the rules of the art thoroughly, and store ttem ia 
tie memory, to be reproduced when required, and apphed with 
accuracy. But this ia not enough; something, more la needed by 
the Student. To be an eminent accountant he must acquire rapidity 
ot operation. Accuracy, it is true, should be attained first, especially 
as it is the direct means of arriving at readiness and rapidity, Aoca- 
rooy may be called tie foundation, readiness and rapidity tha two 
wings of the superstructure. Either of these acquirements ia indeed 
valuable in itself, but it is the combmation of them tbat constitutea 
real effective skill, and makes the possessor lehcd upon, and looked 
up to in mercantile circles. Rome one miy ask, ' V ^ arc tbeee to 
bo acquired ? " Tho answer is as iimple ds it i i u'liably trae ; 
cin.?y h>/ extensive practice, not in the countin_ '' .l- warehouse, 

indeed, though these will improve ^nd miti ti, but in the 

school and college, so that you miy tfiJe thi iou to the busi- 

ness ofSce when you go to your first diy s ' j ^jn^red is a 

maxim that all intelligent business men t ' i Ee so prepare;', 

that you will not keep your customc lestlessly in your 

oi'-ice or warehouse while joxi jii^puzzlm the account you arc 

i-; render to him, but strive iither to ^ i. Lim by having jom 
lill ready so soon. 

Another important help to the attaining of this rapidity, as lo- 
iked in the note at foot of page 18, is not to use the longue in calcu- 
iauDg but the eye and tho ndnd. 

Nor should the course of self-discipline end here. To be an ox- 
purt accountant even, is but one part, though an important one of a 
qualification for business. Study Commercial geography— oommer- 
ci.il and international relations — political economy — tariffs, &c , iJ;o. 
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X. STTGGESTIONS TO COMMEKCIAL STDDEHT3. 

Study cvm politics, not for their own sake but on account of the 
manner in which they affect trade and commerce. 

Do not, except ia the case of somo serious difficulty, indulge in 
the indolent habit of asking your teacher or fellow student to work 
the question for jou ; work it out yourself — rely upon your self, and 
aim at the freedom and correctness which will give you confldonoe ic 
yourself, or ratier ia your powers and acquirements. Another yna- 
tion will not he out of place. Maay students follow the practice of 
keeping the test book beside them to see what the answer is; ihv' 
has the same effect as a leading question in an examination, being a 
gi;ide to the mode by seeing the result. Study and use the mode tc 
come at the rssuU ; gain that knowledge of principles and corii-i inei 
of operation that will inspire the confldeaoe thnt your aaswu is i/r 
rect without knowing what answer the test booL oi the teaci 1 1 j 
assign to it. 

There are two things of such constant oceuntnee and le j u ir • 
auch extreme accuracy that they must be specially mentioned, S j 
are the addition of money columns and the making of Bills o'^ i 
eels. Too much care and practice can scared? be bestowed on i 
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ARITIMETIC 



AETiciE 1. — Arithmbtiq treats of aumliers in theory and 
practice. In relation to theory it is a aoience, and ia relation to 
practice it is an art. 

All computations are made by fi^ng on a certain quantity, called 
a unit, or one, and repeating that unit any required number of times. 
Various units are selected, according to the nature and extent of the 
quantity or space to be measured. For example, in measuring 
length or distance, if tte extent is small, such as the length of 
a pane of glass, we select a email unit, called an inch, and repeating 
that unit any required number of times, say twelve, we say the pans 
is twelve inches long, — if a more extended space ia to be measui-ed, 
it is convenient to adopt a larger unit, — thus, if we wish to measure 
the length of a desk, we should probably select a unit called a foot, 
equal to twelve of the preceding units, — if we wish to measure tie 
length of a room, we should select a still iaj^er unit, called a yard, 
equal to three of the last,^ — again, if we wish to me^ure the length 
of a field, we should adopt a unit equal to five and a-half of tho last, 
and called a perch or rod,— -if we wish to note the distance between 
New York and Buffalo, wo have recourse to a still larger unit, called 
a mile, and equal to three hundred and twenty of tho last, — finally, 
when astronomers are estimating the distance of any planet, say the 
earth, from the sun, they generally use a unit equal to a million 
of the last-mentioned, and they say that the earth ia ninety-five 
millions of miles from the sun, but they simply note the distance as 
ninety-five ; and in tho same manner they mark the distance of 
Venus as sixty-nine, meaning in both eases that each unit ia a, 
million of miles- A similar illustration may be applied to every 
kind or measurement. 

The symbols or chai-aotei-s now almost universally used to denote 
quantity or magnitude, are the Arabic figures, or di^ts, 1, 2, 3, 4, 5, 
6, 7, 8, 9, 0. These, by various combinations, can he made to 
represent any quantity or magnitude whatsoever. The first nine are 
called significant figures, because they always denote some real 
quantity, — the last, called nought (often improperly ought,) or 
cipher, or zero, simply indicates the absence of any significant figure. 
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14 AEirmiETic. 

NUMERATIOlSr. 
3.— NuMDBATiON is the mode of marking and reading off any 
line of figures that has beea written down, bo as to ascertain its 
Talae readily and oxpreas that value in words. For this purpose 
every such line is divided into sets or lota of three figures each, 
counting from right to left, and each set is called a period, — thus, 
888888888 forms three periods by marking tho %ures in threes from 
right to left by a character of the same form as the comma in 
composition,— thus, 888,888,888. The first period is called the 
period of units, the second the period of tiiousands, the third the 
period of millions, and so on, — billions, trillions, quadrillions, &c., &«., 
to any required extent, which seldom exceeds millions. 

The first figure of each period denotes units* of that period, tlie 
second tens, and tho third hundreds of that period. Thus, in the 
example given above, the first figure denotes eight units in the 
period of units, or eight ones, or, as it is usually read, simply eight ; 
so, also, the fourth denotes eight units in the period of thousands ; 
or eight times one thousand, or eight thousands ; the eoventh 
figure again denotes eight units in the period of millions, or 
eight times one million, or eight millions ; again, the second, fifth, 
and eighth figures denote tens in the period of units, thousands and 
millions, respectively; lastly, the third, sisth and ninth figures 
denote hundreds in the periods of units, thousands and millions, 
respectively. Such a line, then, aa 888,888,888 is read eight hun- 
dred and eigety-eight millioiK, eight hundred and eighty-eight 
thousands, eight hundred and eighty-eight. 

livery period but the last must have three figures. Thus, in the 
lino 43,279,865 the first and second periods have thi'ee digits each, 
units, tens and hundreds, but the third has only two, unita and tens, 
hut no hundreds, and therefore is read forty-three millions, two 
hundred and sevonty-nino thousands, eight hundred and sistj-fivo. 

aCLE roa NiBtEEArioN. 
Beginning at the right, count off periods of three digits each till 
not more than three are loft ; then read off each period from left to 

* It is somewhat awkward Hiat Uio teim anits is used for two pnrposis, 
via. : as the name of the first period and also as the name of tbe first figure ol 
each period. Though we can"— t well change what usage has so long estab- 
lished, yet tbe teacher may obviate tbe difficulty by varying the expression 
occasionally, if not hahitualiy, saying, K, G„ aaits in the ■unity period, or Uie 
pkxe of units in the units ijcrlcd. 
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KOTATIOIT. 13 

right hy namiDg na manj hundreds, tens and units as each contains, 
ond adding at the end of each period its proper name. The name 
of tte unity period is usually omitted. When a cipher occurs 
no mention is made of that place in the period, hat the cipher is 
counted as a digit ; thus, in the line 360,708,091 each cipher is 
counted a digit, bat the reading is three hundred and sixty millions, 
seven hundred and eight thousa.nd3 and ninotj-one. 



Divide into periods and read the following lines : 

1.— 586729341 2.— 076853734 3.— 2178427385 

4,-92879367485 5.— 4638709120 6.— 11111111111111111 
7.— 283282S22S28S 8.— 10904870 fi.— 1010101010101 



NOTATION. 
3. — NoiATiON ia the mode of expressing any quantity or mag- 
nitude by the combiaatdon of cooventional syrabok or characters. 
Thus, by the Roman notation, the letter I. stands for one, IT. 
for two, X. for fen, &o. ; thus, XII. stands for one ten and two 
units. Uy the Araljlo notation, any digit standing alone, as B in the 
maigin, denotes simply five units, but if another digit (5) be placed 
to the rijiht of it, then the new 6 denotes units and the other 
5 becomes tens, so that appending a second digit makes 
the first one ten times its original value; again, if 
^ another digit (5) be subjoined, it takes the place of units, 
Kp- and the 5 next to it becomes tens and the third becomes 
&555 hundreds, so that each of them^ha3 ten times the value in 
the third line that it had in the second; so also, if 
another digit (5) be added, each of the three to the left 
of it mil have ten times the value that it had in the third line, and 
BO on. Universally, every digit placed to the right mates every one 
to the left ten times its previous value. 

The use of tho tenth of the Arabic characters, the cipher (0) 
will be made more clear by the rule of notation than by numeration. 
If I am counting my cash and find that I have eight ten-dollax 
bills, and eight one-dollar bills, it is plain from Art. 2 that if 
I write 8 alone this must represent the one-dollar bills, and to 
represent the ton-dollar bills along with the one-dollar bilk I must 
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16 AEITHMETIC. 

wi-ito 88, for the figure to tlie left being ten times tliat to the right, 
trill stand eorrootly for the ten-dollar hiUs, just as that to tlie 
right, being in tlie units' place, stands for the one-dollar bills. — 
But if I have no one-dollar bills and write 8, this would stand 
for only one-dollar bills, and hence the necessity for introducing 
a non-significant character and writing 80, for though the cipher 
represents no quantity, yet by being put in the place of unita it 
throws the 8 to be in the place of tens, and therefore tte 8 now 
stands fitly for the eight ten-dollar bills, and is ivritten $80. — 
Again, if I find that I have two one-hundred-dollar bills, swc one- 
dollar bills, but no ten-dollar bills, and I write only 26, this would 
be pMnly incorrect, for the 2 would stand for ten-dollar bills only, 
but by insertii^ a aero mark between the figures I throw the 2 into 
tbe place of hundreds, and $206 represents correctly that I have two 
one-hundred dollar bills, and six one-dollai bills, but no ten-dollar 
bills. Tlie superiority of this simple system over the cumbrous 
Koraan one will be manifest from its simplicity and brevity by 
writing dghty-dgkt aooordii^ to both systems— thus : LXXXVIII. 
^d88. 

ETILE FOE NOTAJIOK. 

■Write tne siguifieant figures of the first period named in their 
proper places, filling up any places iiot vamed with ciphers, juat aa if 
you were writing the units period with nothing to foUow; then, 
to indicate that something is to follow, place a comma to tbe right, 
and do the same for every period down to units, inclusive. For 
example, teacher says: " Write down one hundred and six milliona;" 
pupil writes 106 and pauses; teacher adds, "ninety thousand;'* 
pupil fills up thus : 106,090, and pauses; teacher concludes: "ant 
eighteen ; " pupil completes 106,090,018. If the teacher should 
Bay sixteen millions and the pupil write 016, the cipher woulii 
be manifestly superfiuous, as it has no effect on %ureB placed to th^ 
right of it, but only on ttose placed to the left. 



Write in figures and read the following quantities : 

1. Ten millions, seven thousand and eleven, 

2. Ninety billions, seven thousand and ten. 

3. Eighteen millions, siisty thousand and ninehuadred, 
4- Forty thousand and nine hundred. 
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ADDITION. 17 

5. Eighty-seTen millions and one. 

6. Ninety thoasand, seven hundred and eight. 

7. Eleven millions, eiglit hundred thousand and twenty-four. 

8. Six hundred and seven thoneand and ninety-aeven. 

9. Eight hundred and seventy billione, sixty thousand and 
jhte». 

10. Eleven billions, eleven millions, eleven thousand and 



AXIOMS. 
4. — Axioms used in the sequel : 
I. Things that are equal to the same thing, or to equals, ai? equal. 
II. If equals he added to equals, the wholes are equal. 

Corollary. — If equals be multiplied by the same, the products 
are equal. 

III. If equaJs be taken from equals, the reniaiiidcrs are equal. 
Cor. — If equals be divided by tlia same, the quotients are equal. 

IV. The whole is greater than its part 

Cor. — The whole ia equal to all its porta talien togetlier. 
V. Magnitudes which ooinoide, or occupy the same or equal 
spaces, are equal. 
K. B, — This axiom ia modified by, but still is the pilnciple of, 
all business transactions, purchases, sales, barters, r 
&o., where the articles traded in are noL iqwils, but & 



ADDITION. 
S. — AonirroN is the mode of combining two or more numbera 
into one. The operation depends on axiom II. Tho result is called 
the sum. Thus: $S+|9+$6=?23. The sign plus (+) indi- 
oiites addition. 

To illuBtraie the operation, let it be required to find the sum 
of the five numbers of dollars noted in the mar^n. 
First, the numbers aro placed so that tliose of tha 
same name are in vertical columns, i. e., units under 
units, tens under tens, &c. Nezt, we find that the 
sum of the units' column is (Ax. IV., Cor.) 27, i. e., 
two tens and seim. units. Next, we find that the 
sum of the tens' column is 35, but, as it is the t&ts' 



S287654 
S58287 
b"12873 
494758 
S-St.195 
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AltlTHMEXIC. 



colamn, we write (Art 3) 350 ; in the C&mo man- 
ner we find tlis sum of the hnndi-eda' column to 
Iw 2400 ; the sumB of the others will be seen by 
inspection. Having tlina obtained the sum. ofeaob 
column, each being eumnied as if units, but placed 
1 towards the left (by Arts. 2 and 5), 
f tako the sum of the partial results, whiob 
(Axiom TV. Cor.') is the sum of the whofo, 
iz. : §2,939,777, In praotiee the operation is much abbreviated 
in the following manner ; — When the units' oolunm 
has been added, and we find the sum to be 27j 
i. e., 7 units and 2 tens, wo wi-ite down tie 7 uiiita 
under the units' column, and add up (Art. 3) the 2 
lens with the tens' column, and we find the sum ia 
35 tens, i. e., 5 tens and 3 hundreds, and we place 
the 5 tens under the tens' column, and add up the 
3 hundreds with the hundreds' column, and ao <m. 
The transferring of the tens, obtMned by adding tho 
uni'.s' column to the (ejw' column, and tbe htrndreds obtained by 
adding the tens' column to the hundreds' column, &e., &e., is called 
carrying. In all snob operations the learner should carefully bear in 
mind the principle explained in Art, 3., that every figure to the left 
is ten times the value that it would have if one place farther to the 
right.* 



350 

2400 

27000 

360000 

2700000 

$2989777 



$287664 
758287 
612873 
494768 
836195 



Pind the enms of the following quantities : 



a) 


(2) 


<=", 


(4) 


895763 




99876 




4917S 


9876S4Z31 


63879 


89765334 


283527 


123456789 


54387 


42356798 


669845 


908760504 


789 


56798423 


5981 


890705063 


137568 


23567989 


S1659 


759086391 


378652 


7984235S 


968438 


670998767 


85945 
721096 


653M897 


2896392 


4340661745 


357655787 











* ffe woald Ftrongly recommend evm'y one wlio wiabea to become an expert, 
aceonntant, t<i avoid tlie common practice of dwiwllngupacolumn oi figures 
in the manner that may be sufflciently illueirated by the adding of the units' 
column of the above esample. Never say 5 and 8 are 13 ; 13 and 3 are 16 ; 
Ifi and 7 are 23 ; 23 nnd 4 are 27 ; but ran up vonr column thus : 5, 13, IS, 33, 
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19 


(6) 


W 


TO 


669 
471 


18563 






897 


47986 


12346 




668 


6798 


67890 


91827! 


856 


19843 


38765 


661928 


7£S 


66479 


43219 


374869 


978 


28795 


87654 


263748 


854 


897 


32169 


697485 


999 


1984 


78912 


986879 


88fc 


68195 


66430 


98766 


777 


3879 


98:65 


9876 


366 


698 


43288 


987 


655 


5879 


77877 


456879 


897 


17985 


S8989 


345678 


978 


336981 


806312 


4705367 


12460 


(9) 


(10) 


<") 


az) 


189 






1298 


976 


98 


47 


764 


£5 


89 


96 


5837 


73 


76 


S3 


6495 


338 


67 


59 


789 


793 


281 


74 


638 


49 


592 


82 


646 


75 


678 


97 


98 


218 


68 


88 


475 


365 


67 


76 


394 


113 


98 


49 


89 


279 


149 


76 


157 


67 


67 


54 


638 


76 


64 


78 


694 


84 


72 


69 


789 


1379 


298 


37 


114 


6159 


2744 


1044 


19715 















27, for that is the moile to saenre both rapidity and aeonracy. TIio same 
reraiirk will apply equally to multiplication, and therefore to every arithme- 
Hcal operation. To enforce this advic* let us add a eimplo example to can- 
tion the ftudoQt before he approacbea multiplication. Inmuiliplying 497 by 
6, avoid the tediousuesa of saying C Wmea 7 is 42 — 2 and carry 4— fl times 9 
]8 64, ajid 4 18 08—8 and carry 5 — 6 tinjea 4 ia 24, ajid 5 is 29 ; but praotiije 
the eye, aided by tbe memory, to take in at a glance 6 times 7 ia 42, &c.— 
The quick operator uses the eye, and not the tongue- 
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There is no method of proving the eoireotMSs of any addition 
witli positive eertainty, bat a very eonvijnieiit mode of checking is to 
add each column both upwards and downwards. Another mode ia. 
to add by parts and take the sum of those. This is a very seouro 
method in the esse of long columna, but not i^ ready aa the former. 
If the same reault is found by each method, the mm may bf 
aoootinted correct. 



SUBTRACTION. 
6. Subtraction is the converse of addition, i. e^ h is the 
mode of finding the difference between two numbers, or, in other 
words, the excess of one number above another. The number 
to be subtracted is called the subtrahend, and that from which 
it is to bo taken the minuend, and tbo result is called the re- 
mainder, difference or excess. The sign used for subtraction is a 
line ( — ) called minus, or less. Let it be required to find the 
differenoe between $578643957 and ^235412712. Having placed 
thera ill vertical columns, aa in addition, it is obvioi^a 
578643957 ^^"'^ ^ units taken from 7 units will leave 6 units, 
235412712 and that 1 ten taien from 5 tens will leave 4 tens, 

and so on. But if it is required to find the excess 

343231245 ^f $513074208 above $347895319, we find that 

each figure of the subtrahend, except the last, count- 
ing from right to left, is greater than the corresponding one of 
the minuend, and therefore, to find the correct dili'erence, we have 
recourse to & simple artifice, which is deduced from the principle of 
the notation, and may be illustrated in tiie follovi ing 
333 833 manner : — Taking the question in the mar^n, ve a.-e iirst 
177 777 required to subtract 7 units from 3 units Now tliou"fi 

the algebrai m h mea 

155,B56 difference d r? m ea 

not, but stdi fu mea dm d. 

recti/. By Art. 3 each fi"iir m 

of the next to its right, 5i 



2(12)(12)(12)(12)(I3 
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place, only tiso tens remain in the place of tens, and we are now 

required to take 7 tens from 2 tens ; to do this we have recourse to 

tlie same artiftce, by calling one of the hundreds tens, which give,s 

10 tens and 2 tens, and so on to the end, the last 3 necesaarily 

becoming 2, We can now subtract 7 from 13, &o., 

&e, This mode of resolution depends on the corol- 

200000 !ary to Axiom IV. The parts into which the whole 

120000 is virtually resolved are shown in the margin. This 

1 9nn artifice is popularly called borrowing. Ta practice the 

220 resolution can be effected mentally as we proceed, and 

J.3 ns each figure from which we borrow is diminished 

by unity, it is usual to count it as it stands, and to 

333333 compensate for this to increase the one below it by 

one, for, as ia the example, 7 from 12 is the same aa 

8 from 13, and 3 from 3 is the same as 1 from 2, We are now 

prepared to answer the proposed question, aa 

annexed, and we say 9 from S, we cannot, and 

iMraqsliq *^^^^ ^^ "" **°^ '° borrow from, we therefore 

take one of the hundreds and call it 10 tens, and 

&165778889 "^"^ of the tens and call it 10 units, which with 

8 units makes IS units, and we take 9 from 18 
and 9 remain. We have now only 9 toas left, 
bnt we reckon them as ten, and to compensate for the surplus ten, 
we reckon the 1 below as 2, and say 2 from 10 and 8 remain. We 
proceed thus to the cud, and find the whole remiiicdet to be 
$166778880. 

EXERCISES. ItESIAlNDBKS. 

1.— From 847639021 take 470584359=371054662. 
3. " 1010305061 "- 670685093^339619968. 

3. " 69638743 " 18796854= 40841889. 

4. " 7813^:57 " 3745679= 4067578. 

5. " 111111111 " 98667293= 12453818. 

Ia Snbtraotion, as in Addition, we have no method of proof 
that arrives at positive certainty, but either of the two following 
methods may be generally relied upon, 

1. — Add the remainder and sabtrahead, and If the sum is equal 
to the minuend, it is to be presumed that the work is correct. 

2,— Subtract the remainder from the minuend, and if this second 
remainder is the same aa the subtrahend, the work may bo accounted 
correnti. 
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Mtri,TIPLICATION. 
7- — Multiplication may ho simply defined by saying that it 
is a short method of performing addition, when all the quantities to 
be added are the same or equal. Thus: 64-6+6+6-1-6-J-64-6+6, 
means that eight sixes are to bo added together, or that sis is to 
be repeated aa often as there are units in eight, and we say that 
8 times 6 is 48, and write it thus: 8x6=48. So also 8+ 
8+8+8+8+8 ^ves 48. So that 6.8=8.6=48, and thus we 
can eanstruct a multiplication table. The number to be repeated is 
Dalled the multiplioand, and the one that shows how often it is to 
be repeated is called the multiplier, and the result is called the 
product, or what is produced, and hence the multiplier and multi- 
plicand arc also called the factors or makers, or producers, and the 
operation may be called ptiMng a product when the factors are given. 
Hence also the mode of carrying is tJie same in multiplication as in 
addition. 

MULTIPLICATION TABLE. 



Twice 


~ 


3 times 


4 


imea 


a tin 


Is^ 


6 time- 




7 times 


I is 2 


1 ia 3 


1 


is 4 


1 is 


5 


1 is 6 


1 is 7 


2—4 


2—6 


2 




2 — 


10 


2 — 12 


2 — 14 


3—6 


3— 9 


3 


— 12 


3 — 


15 


3 — IB 


3 — 21 


4—8 


4 — 12 


4 


— 16 


4 — 


20 


4 — 24 


4 — 23 


5 — 10 


5 — 15 


5 


— 20 


5 — 


25 


5 — 30 


5 — 35 


6 — 12 


6 — 18 


6 


— 24 


6 — 


30 


6 — 35 


(i — 42 


7 — 14 


7 — 21 


t 


— 28 


7 — 


35 


7 — 42 


7 — 49 


8 — 16 


8 — 24 


8 


— 32 


8 — 


40 


8 — 48 


8 — 6S 


9 — 18 


9 — 27 


e 


— 36 


e — 


45 


9 — 54 


9 — G3 


10 — 20 


10 — 30 


10 


— 40 


10 — 


50 


10 — 60 


10 — 70 


11 - 22 


11 — 33 


11 


— 44 


11 — 


55 


11 — 06 


11 — 77 


32 — 24 


12 — 36 




— 48 


12 — 


60 


12 — 72 


12 - 8* 


8 times 


9 times 


10 times 


I timca" 


■ 12 titnea 


I is 8 


1 is 9 


1 is 10 


1 is 11 


1 is 13 


2 — .16 


2 — 18 


2 — 20 


2 — 22 


2 —24 


3—24 


3 — 27 


3 — 30 


3 — 33 


3 —35 


4 — 32 


4 — 36 


4—40 


4—44 


i —48 


5 — 40 


5-45 


5 — 50 


5 — 55 


e — GO 


6 — 48 


6 — 54 


6 — 60 


C — 66 


G —72 


7—56 


1 — 63 


7 — 70 


1 — n 


: — 84 


8— 64 


8 — 72 


8 — 80 


8 — 89 


8-96 


9 — 72 


9 — 81 


9-90 


9 — 99 


9 —108 


10 — 80 


10 — 90 


10 —100 


10 —110 


10 —120 


11 — S8 


11 - %^ 


11 —110 


n —121 


11 —133 


12 — 9S 


12 —108 


12 —130 


13 -i33 


19 —144 
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MOLTTPLIOATION'. 

Regarding the following part of tJiia table, i 
Teacliera : 



13 timed 


14 timea 


15 times 




17 times 




19 limB^ 


2 13 2S, 




2 J3 3( 


2 ia 32 


2 is 34 




2 is 33 


3 — SE 


3- 42 


3—45 


3 ~ 4f 


3—51 


3 - 54 


3—57 


4— 52 


4—56 


4 — 6[ 


4—6^ 


4— 6f 


4—72 


4—76 


5 — 6.1 


5 — :( 


5—75 


5 — 8( 


5 — 85 


5—90 


5—95 


r. - 7t 


6—8^ 




6—96 


6 — 102 


G — loa 


6 — 114 


1- 91 


7 — ef 


7 — 105 


1— U2 


7 — 11£ 


7 — 126 


7 — 133 


8 — 10-J 


8 — 112 


8 — 12( 


8 — 12t 


8 — 136 


8 — 144 


8 — 152 


ft — in 


9 — 126 


9 — 135 


9 — 144 


9 — 153 


9 — 162 


9 — 171 



10 above tabii 



gramma.tical bljinder EC 
is caUed 



We liavu in 

When more than two factors are given, the operati 
continaed la^lltipltCi^tion, as 6X3X2X5=180. 

"Whoa the f^ietOi'S consist of more figures thaa one, the most 

ooaTcnient mode of operation is that shown by tho annexed csample, 

■where tlie nsHltiplioand is first repeated 8 timos, then 60 times, ot 

which is the same thiog 6 times when the first figure of the second 

line is placed under the eeoond figure of the first line, i. e. (art. 2,) 

in tha place of tens, and then the partial products 

are added, which (Ax. IV. Cor.) eiveb the full product. 

345186 Hence we deduce tJie 



2761483 
2070916 
690373 



KULE FOF. M0I.T1PI.ICATI0H. 

Place tho multiplier under the multipiieaud, units 
under units, tens under tens, &o., &e., — commencing 
at the right, multiply each figure of the multiplicand 
by each figure of the multiplier in succession, placing 
the results in parallel lines, and units, tens, &c., in 
vertical coluiiins, — add all tho lines, and the sum of all the portiii! 
products will (As. IV. Cor,) be tho whole product required. 

As far as the learner has committed a multiplication table to me- 
mory, say to 12 times 12, the work can be done by a single operation. 
When any number is multiplied by itaeif, 
5 the product is called the square or second power 

of that number, and the product of three equal 
factors is called a cube or third power, the pro- 
duct of four equal taotors the fourth power, ko., 
&o. The terms square and cube are derived from 
superficial and solid measurement. The annexed 
square has each of its sides divided into 5 equal 
partfi, and it will be ibund on inapeciiou that the whole figure contains 
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25 (^=5X5) small squares, all equal in arDa, and having all tlieir 
Mdea equal — Hence because 5X5 i"epreaents the whole area, 25 is 
called the square of 5, or the second power of 5, because it ia 
tJie product of the two equal factors 5 and 5, A cube is a solid 
bodj-, the length, breadth and tiictneas of which are all equal, and 
hence, if these dimensions be each represented by 5, the whole solid 
will be represented by 5x5X5—125, which is therefore called the 
cube or third power of 5. The terms square and cube are often 
used without amy reference to superficial and solid measure. For 
example, in lineal measure an espresaon for distance in a. straight 
line is often called the square and cube of a certain number, thus : 
81 is called the square, and 729 the cube of 9, although these are 
only used to show that the distance is not 9 in either case, hut in 
the one 9X9i and in the other 9X9X9- Ib such cases the terms 
second and third power are therefore to be preferred, and since no 
solid can have more than three dimensions, we have no term corres- 
ponding to square and cube for the product of four or more equal 
factors, and therefore we are obliged to use the woi'ds fourtli powMj 
liiUi power, &c., &c. 

CONTRACTIONS ANB PROOF. 

There are many cases in which multiplication may be performed 
by contracted methods, hut the utility of tJiese, for the purposes of 
accuracy, is, at least, doubtful. The most secure method in the 
great majority of cases, is to follow the general I'ule, Multiplication 
by 10, 100, &c., is effected at onee by adding a cipher for ten, two 
for 100, &«., &o. The following is, next to the above, the most safe 
and useful contraction that can be adopted. It is esliibited in the 
subjoined examples, but purposely without explanation, as au cxer 
ciae for the learner's reflection : 

Oftomaki Method. Cdbteactsd Mbtiiod. OiiTEiAEX MBiuon. CaiTHiCTED METitciif 

35697X17 35097X17 35397x71 35697x71 
17 249879 71 



35697 249879 

606849 2534487 

The only practically useful proof of the eorreetneas of the pro- 
duet, is the one subjoined, but even it, though it seldom fails, does 
not secure positive certainty : 
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Add together all tlie figures of each factor separately, rejecting 9 
from all sums that coataia it, and multiply the remainders together, 
rejecting every 9 from the result, — add the figures of the product 
in the same manner, and if the two remainders are equal, the work 
may he accounted as correct, but if they are not equal, the work 
muHt he wrong. The reasoa of this proof depends on the property 
of the number 9, that if any number he divided by 9, the remainder 
will be the same as if the sum of its digits were divided by 9. — 
Thus : 7422153-^9=824683+0, and the sum of the digits is 24, 
and 24-!^9^=2-|-6, i. e. 9 is contained in 24 twice with a remainder 
6. Every 9 is rejected because 9 is contained in itself once evenly, 
and therefore cannot affect the remaiader. Let it now he required 
to multiply 122 by 24. Kow, 122=9X13+5, and 24=9X2+6, 
and if we multiply together the two factors thus resolved, we get 
9X13X9X2+9X2X5+9X13X6+6X5, and since 9 is a factor 
of all but the last, the last only will give a remainder when divided 
by 9, and therefore the whole product will give the same remainder 
wbea divided by 9, as 6x5-^9j which gives the remiaindcr 3, for 
6x5=30 aBd3l)H-9 gives 3 with a remainder 3. To test tiis by 
trial, we find 122-^9^13 with a remainder 5, and 24-^9=2 with 
& remainder 6, and the product of tiiese remainders is 6x5^=3f, 
and 30-^9^3 with a remainder S. Again, 122X24=2938, aiid 
2928-~9=325 with a remainder 3, as in the case of the factors. 



1. 7896X5=39480. 8. 719864x43=30954153. 

2. 581967X8=4655736. 9. 375967x64=24061888. 

3. 938746X4=3754984. 10. 27859x29=807911. 

4. 193784X7=1350488. 11. 679854X83=56437883. 

5. 391876X9=3526884. 12, 759684X187=14206090^ 

6. 987456X6=5924736. 13. 5372X1634=8777848 

7. 496783X52=25832716. 

14. Find the second power of 389 ? Ans. 151331. 

15. Find the third power of 538 ? Ans. 155720872. 

16. Fmd the fourth power of 144 ? Ans. 429981696. 

17. Find the cube of 99 ? Ans. 970299. 

18. 5796 seamen have to be paid 169 dollars e^nh ; what is the 
amonut of the treasury order for that purpose ? Ans. $979,524. 

19. A block of buildings is 87 feet long; 38 feet deep, and 29 
feet Ligh ; how many eubic yiirda does it contajn ? Aiis. 3550| 
cubic yards; 
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20. If 29 oil wells yield 19 gallons an tour eacli ; how much 
will tliej aO yield in a year ? Ans. 201115 gals. 

21. If tke rate on each of 1597 houses be $19 ; what it^ the 
whole assessment ? Ans. $30343. 

23. If 1297 persons have paid up 9 shares each in a r^lway 
company, and each share is $15 ; what is the working capital of the 
oomDaEy ? Ans. 8X72095 



DIVISION. 
g. — -Division is the converse operation to mtiltiplieatiou. li is 
the mode of finding a required factor when a product and aaothc]] 
factor are given. It bears the same relation to subtraction that 
multiplication does to addition, as will be seen below. By Ax. IV. 
Cor. wa may resolve any complex quantity into its component parts j 
so division is resolving a certain quantity called the dividend into 
the number of parts indicated by another quantity called the divisor, 
(divider,) and the result is called the quotient (how often.) Let 
it be required to find how often 8 is con- 
tained in 279,856. "We can resolve 279,- 



240000 

32000 

7200 

640 



Q the margin ; then dividing t 
lines separately by 8, we obtain the partial 
quotients, the sum of which is the whole 
quotient. But this resolution may ba 
done mentally as we proceed. We first 
see that 8 is not contained in 2, therefore 
we take 27, and find that 8 is contained 
in it 3 times, with, a remitinder 3 ; next 
combining this 3 with the next figure 9, we get 39, in which 8 is 
contained 4 times, with a remainder 7 ; combining this 7 with the 
next figni-e 8, we have 78, in which 8 is contained 9 times, with a 
remainder 6 ; combining this with the 5 following, we obtain 65, 
and 8 is contained in it 8 times, with a remainder 1, vphieh combined 
with the 6 makes Ifi, and 8 is contained twice in 16. The correctness 
cf the result may bu tested by multiplying the quotient by tho 
divisor. When the divisor consists of more than one figure, the 
leamer must have lecour&e to a tiial quotient, but after some prac- 
tice he will have little difiicnlty in finding each figure by iueijegtion. 
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298)431736(2.1,5. 


4.5.4.9.8 trials. 


298 U4y 

1337 
1192 


true Quotient. 



Let it be required to find how often 298 is eoLtained in 431766. — 
Tiie numbers being arranged in the eonvenient order indicated in 
the margin, we maik off to the right of the dividend blank epaoea 
for the trial and true quotients. We readily see that 2 is contained 
twiee in 4, hut eannot bo easily see whether the whole divisor 298 
is contained twice in the same number of figures of the dividend^ 
(viz. 431,) we therefore make trial, and place the 2 in the trial 
quotient, and multiply the divisor by 2 to find how much w e shall have 
subtract from 431. We find 298x2^596, larger than 431, ami 
e reject 2 and- try 1. Now 298x1=298, less than 431, 
e subtract and find ^ remainder of 133, and as this proves correct^ 
we place the 1 obtained ia 
the true quotient. We find 
our nest partial divdend by 
writmo; 7 the nest figure of 
the dividend fter the re- 
maiadci 123 Oui espen 
TTi^. once ot the fir t case sug 

i-|^n2 gest^ to us that though 2 i3 

couta n d b t mes in 13 yet 

264fi on mult plymg something 

2384 will lia\i, to bo eairied from 

g.g the 9b wh oh wo expect nil 

maki, the icsult too large 

298 an I theretori, we at cnoe 

try 5 but wo find that 
298X5^1490 which is 
larger than 1337, and SO we try 4, sfld find 298x4—1192 whioh 
being less than 1337, we subtract and find a remaindei of 1-45 
and having placed the 4 in the ti'ue quotient, we bring down the 
cest figure of the dividend, giving a partial dividend 1456. By in- 
epectioa, as before, we see that 6 would be too lai^e, owing to the 
carrying from 98, we try 5 and find 298x5=1*90, whioh is larger 
than 1456 ; we try 4, and find 298x4=1192, which is less than 
1456, so we subtract and find a remainder of 204. Having placed this 
4 after tiie other 4 in the true quotient, we bring down 0, the last 
figure of the dividend, we try 9, and find 298x9=2682, which is 
greater than our last partial dividend, 2646 ; we tiy 8, and find 
298X8=2384, and this being less than 2646, we subtract it from 
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thiit nmmber, and find a flna! remainder of 262j and close the question 
by coterjng 8 in tlie true quotient. Tlie mode adopted to indicate 
that the remainder 262 stall remains to be dividcdj which cannot be 
■actually done, as it is lees than the diTiBor, is to write the 298 below 
the 262, and draw a line between 
them, thus |§|, as also is seen in 
) the margin. The resolution int« 
' partial dividends is also showu in 
, the margin, where it will be seeL 

Efimainder 262 ^^^^ *^^ partial dividends, includ 

1448 iug the reminder, mate up tht 
Dividend 431TCG whole original dividend. So alsc 

the partial quotients are exhibit- 
ed, maJcii^ up the whole true quoti- 
ent. That the trial quotient is not a single number, like the true quo- 
tient, but merely a suocession of detached cumbers, used as separata 
tiials, is indicated by placing a fuD point between each pair. When 
we have multiplied the divisor by any figure in the trial quotient, and 
subtracted the product from the partial dividend, should tlie remain- 
der be greater than the divisor, we perceive that the trial figure ia 
too small, and we must tjy a lai^er. 

From tliese illustrations we can deduce a 



RULE FOK DIVISION 

(1.) Place the t^iven uumberi m the same hoiizoutal Imc, put^ 
ting the divisor to the left of the davidend, with i verticil Ime be 
tween them, draw iiother vertical line to the nght of the dividend, 
and enter the quotient fa-fun, by figuri, as obtamed, to the rij^ht of 
that line. (2.) Fmd by the pnnuple* of multiplioaticn how often 
the divisor is containei la tho pamc number of tp,urLS of the divi 
dend ; place the numbei thus i btamed m tbe quotient lud multiply 
the divisor by it, and subtnct the product frsm the concsponding 
partial dividend. (3 ) To the luniiadei annex the nest flguri. ot the 
dividend, and proceed ts befoie, ind so on till all tM figures of the 
dividend are exhausted. (4.) Should there be a remainder, write it 
and the divisor after the quotient, thus : - |^) ^ ^''' — 

The divisor is often written to tbe right of the dividend, and the 
quotient written below it, a horizontal line senarating the two. 
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ESiUrPLE OF FORM 1 

476)8593504C18053|5!5._ 



EXAMPLE OP FO 

1860904 1 87 



61 

EXBBOISES. 

1. 1554768^216=^198. 

2. 31884470-f-779^40930. 

3. 67380625^7575-=7575. 

4. I2810098^732^17600,9g^. 

5. 9313702850-^4687319= I9875g5f^y^. 

6. 449148410476-^73885246=6079^^g||25g. 

7. 109588282929^1386=7902468/g'/g. 

B. 35676210832-=-79094451=764095JgV5Wr 

9. 536818834-^907=591862. 

10. 17006491556lH-759=2240644479. 

11. 554270297961-^7584=730841 63§|f|. 

12. 60435674634529-r-764095=79094451,9eYbVB- 

13. How many bags, eaoh containing 87 pounds, will 24,853,464 
pounds of flour fill ? Ans. 285,672. 

14. 857 honaea pay annually a tax of 64113G ; wliat is the aver- 
age on each per quarter ? Ans. §12. 

15. $9297175 ofprize money are to he divided among 97,865 
aailors; what is the share of each ? Ans. $95. 

16. 120,815,231 pounds of cotton arc made up in 233,879 bales ; 
how many pounds in each bale ? Ans 89. 



1. 49687532h-2=:34843766. 

2. 67986327-v-3=19328775|. 
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30 AEITHMETIO. 

3. ST96532S-^4=21991332. 

4. 7963831-j-5^1592764^. 

5. 6875324-^6=11458S7| 

6. 3987654^7=560664|. 

7. 19876532h-8=2484566^, 

8. 2976854-f-9=330761|. 

9. 4967532h-10=496753^. 
10. 46879352-^11=4261759^ 
,11. 18765314-h12=1563777|. 

12. 78654246-=-as=4369680^. 

13. 75088-;-52=1444. 

14. 1 67491 8-Hl89^8862. 
IB. 31884470-j-779:=40930. 

16. 57380638--757B^7B7575\3. 

17. 554270293198--7584^73084163x2'sB. 

18. 88789980979-i-9584=9264397^Vs^5. 

19. 102030429729^123456=S26452f-§^|.|. 

20. 267817946000h-36500=10077204.' 

21. 497 men fell 163798 trees ; how many does each fell on m 
average ? 

22. If 148 houses pay a tax of ^7844 ; what is the rate on eaoh 
on an average ? Ans. $53. 

23. If $415143630 are levied from 4455 townships ; what is the 
portion of each on an average ? Ans $93186. 

24. How many lots of 6754 each are contained in 3968091 51372 ? 
Ans. 58763718. 

25. What quotient will be obtained by dividing 1 
twice by 987 ? Ana, 987. 



9.— TABLES of MONEY, WEIGHTS & MEASURES. 

10 mills (HI) are 1 cent (ot.) 

10 conls i dime (3.) 

10 dimes, or 100 cents.. . 1 dollar (ffi) 



i fartbings, or 2 half 

pennies, are 1 peuny (d.) 

12 pence 1 stilling (s.) 

20 sMlIings 1 ponnd (£) 



AVOIKDUPOia WEIGHT. 



1 pound, 
. 1 quarter, 
. 1 hundredweiglit. 



marked o 
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TABLES Off MOHEY, WEIGHTS AHD MEASURES. 31 

TEOY WEIGHT. 

24 grains (grs.) mate 1 iiennyweiglit, marked flwt. 

20 penayweigbta ] ounoe, '■ oz. 

13 ounces I pound, ". Jb. 

KoTB. — Troy weight is aaed in weigliing tlie precioua metiils imd stones. 

APOTHECARIES' WJilGHT. 



20 gnuns (grs.) maite ! scruple, marked act. 

3 seniplea. 1 dram, " dr. 

8 drams , . . . 1 ounce, " oz. 

1^ ounces i pouud, '■ !b. 

Note. — Apotheoariea and Physicians mix their medioinea by thia weight, 
but they buy and sell by Ayoiruupois. 

PRODUCE WEIGHT-TABLE, 



XDieat ' 

Oata 

Com in cob. 

Barley ■ 

Eye.. 



veGBTABtBS. 



potatoes . 
Patsnipa . 
Carrots... 
Inrnipe, . 



. 60 pounds t» (he bushel, 



Clover. . . . 


. GOpoundstothebusheL 






KraoUiy . . . 


48 " " ". 


Hemp 




31ue grass 




Jed Top... 




Hungarian 












Rape 






TE0BTABLE8. 


Castor Beans 40 pounds to the buBheL 












Salt...::. 


. 56 " ■' '. 


Bran 


. 20 



LINEAR (OR LONG) AND SQUARE MSASURE. 



13 inches (in.) make. 1 foot (ft.) 

3 feet 1 yard (yd.) 

5 i yards 1 rod or perch, 

40 rods. 1 furlong (fill'.) 

8 fiirlongs 1 mile (m.) 



144 inches make 1 foot (ft-j 

9 feet 1 yard (yd,) 

30^ yards 1 rod (rd,y 

40 rods. 1 rood (r.) 

I 4rooas Iacr8(a.) 



LAND MEaSURB. 



7^ inches make . I link. 

261mk3 Irod. 

i rods or 100 links 1 chain. 

80 oliaina Imile. 
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32 AEirHMETIC. 

In Bolitt ineaswe. ^. e., tfio measarement of soMs, I72H (tae tliird powei 
or cube of 12,)iEchearaake 1 cabin foot, aaa27 cnbiofeet (i.e. 3X3X^0 make 
1 cubic yard. Iii miaaariDg timber, ^Ooublcfeetof rouaatiaibormaliewhai 
IB called a ton, and the samo name ia givea to fiO foet ot hewa timber. A. 
cord of firewood is 6 feet long. 4 feet wide, aM 4 feetMgli, and therefore i^ 
solid content is 8X4X*=1£M <eo'- 

Lry goods are measured by tEie yaid, and fractions of a yard, iie frao- 
tiona used being one-qnarter, one-eigbtii, anfl OEO-sixteenth 

MEASURES GF CAPACITY. 

LIQUID. 

igillsmaiie lpint(pt.) 

apinta 1 quart (qt.) 

i C[iiarts I fsallon (gal-) 

Cona 1 liogshead (hlid.) 
^sheads I pipe (pi.) 

3 pipes i tun (tun.) 

K CIKCCLAB MEAScaB. 

^ke. I minute (P.) 
..... 1 degree (P.) 
1 complete cirole. 



2 pln^ make 1 quart (qt.) 

4 quarts 1 gallcQ (gal.) 

2 gallons 1 peek (pli.) 

4 pecks 1 bushel (bu.) 

ilG bushels 1 chaldron (ch.) 

The last is seldom used. 



CO Beoonds make 1 minuti 

li 'J minutes 1 hour. 

Eihoura 1 day, 

.W5i days 1 year. 

There are other units applied to certain aitieles, e. g,, 13 artlclefl, one 
dozen ; 20 articles, one score ; 144 articles, one gross ; 24 shoeta of paper, 
oae quire; 20 quires, one ream.— 1 Jibs., one stone. This last weight ie 
varied In many places, ISlbs. and lelbe , acoordicg to the natal 
cle sold, 0. g.,— potataea, as an allowance for earth adhering. 

THE CALENDAR MONTHS OF THE YEAE, 



■o of the aiti- 



January has 31 days. 

February " 28 '■ 

March " 31 '■ 

April " 30 " 

May " 31 " 

June " 30 " 



July. 

August 

Soptember. . 

October 

November. , 
December . . 



Every fou 
If the last tw 
.l4eBp-year. 



h year is called I 



hich Febniary has 29 days. — 
e dimded evenly by 4, it is 



DECIMAL COINAGE. 

10. The principle of the decimal coinage is generally understood 
to depend on the rules of decimal fractions ; hut as it is merely a 
septrate and co-ordinate result of the common system of notation, we 
Diay explain it here, independently of the theory of decimal fractions. 
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We Iiavo already explained, that according to tlie Aral)ic notation, each 
digit has one-teath the value that it would have if situated one place 
&rther to the left. Thus, in the number 88, the digit to the right 
espresBea 8 units, while that to the left expresses 8 tens. Now we 
cannot have any int^er less than unity, hut we may have to mate 
calculationa respecting quantities less than the unit under considera- 
tioB,. e. g., in calculating by dollars, we may have to take cents 
into account, aad as the cent ia a sub-division of the unit, a dollar^ 
some new character must be introduced to indicate this transition 
from the integral unit to a part of it. This is done very simply by 
interposing a, mark like the period or full point (.) in printing. — 
This is usually called the decimal point, though it sometimes geta 
the vague and awkward name of the separatrix. This simple but 
admirable contrivance is aacribod to one Stevinus or Stevens, of the 
Netherlands, who gave his su^eslion to the public about the year 
1585. Its escellence consists in ita being simply an extension of 
the common notation. The original system marks only the repeti- 
tion of the unit of measure, — thi-? applies tho samo principle to the 
eubdivision of the unit into parts. To csplain this, we have only 
to carry out the Olustration already given regarding integers. We 
saw that the extreme right hand figure, 8 in our example, stood for 
8 units, and was one-tenth of the preceding one ; just ia the same 
manner another figure, 8, placed to the right of the units' figure, 
wiK express one-ttnth of those units, and the decimal point is used 
to mark this descending from integers to parts of the integral unit, 
and is written tliua : 8.8, and means eight units, and eighth-tenths 
of that unit. If another 8 be added, thus : 8.88, it will express 
eight-tenths of the preceding unit, i. e., e^t-tenths of one-tenth, 
which ia the same as eight one-handredths of unity, and thus we 
have the descending scale by tenths towards the right of the decimal 
point, in tlie same manner as we had the ascending scale by tens 
towards the left. As a farther illustration, we may begin at the 
extreme rig.Vt, »a in 888.888, and wo find throughout that each 
^uie ^) "^e left is ten times that immediately to ita right. 

The decimal coinage adopts a certain unit called a dollar — the 
dollar is then sub-divided into ten equal parts, and each part ia 
called a dime , the dime, in like msnuer, is divided into ten equal 
parts, and each part is called a cent ; and the cent is divided into 
ten equal parts, and each part is called a mill. The mill eaters into 
manj- calculationa, though no coin of its value has ever been 
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issued. Tt ia from tUs sub-divisiott by ten, that the name aceimai, 
derived from the latin decern, ten, is applied to this coiaage. la the 
example 8.888, the first 8 means 8 dollars ; the second, 8-tenths of 
a dollar, or 8 dimes, or 80 cents ; the third, 8-teaths of a dime, or 8 
one-hundredths of a dollar, or 8 cents ; aad the fourth 8-tenths of a 
cent, or 8 one-himdrcdthB of a dime, or 8 one-thousandths of a dol- 
lar, 01' a mill, (from the latin miUe, a thousand.) In namii^ any 
sum, it is not usual to mention either dimes or mills, but only dol- 
lars and cents. Thus : j*9.a?s- is written $12,875, or |12.87^ and 
is read twelve dollars eighty-seven and-a-half cents, which is per- 
fectly correct, as 8 dimra make 80 cents, and 5 mills mate half a, 
cent. We noted, in treating of simple division, that when the terms 
in which a question is expressed require us to divide a less number- 
by a greater, or in tlie ease of remainders, the division is Indicated 
bj writing the dividend above tho divisor, and separating them by 
a line, — thus : 7-^8 is written |, So to indicate that 1 dollar ia 
divided into 100 centa, we write $-iJij, which means the one-hund- 
redth part of a dollar, and therefore dollars and cents are sometimes 
written, especially in bills and drafts, ia this manner, $12.f-^^, but 
the form '$12.25 ia generally preferable. To show tbo reason of 
the form §1.05, for one dollar and five cents, we have only to notice 
that the form $1.5, would moan one dollar and five dimes, or fifty 
centa; whereas $1.05 means one dollar, no dimes, and five centa. 

Prom the foregoing esplanations, it is plain that the rules for the 
addition, snbtraetion, multiplication and division of abstract numbers, 
or applicata numbers of only one denomination, apply also to dollars 
and centa, because they increasa from right to left, and decrease from 
left to right, according to the same law, that is, in the former ease by 
tens, and in the latter by tenths. 

It would be of great benefit to the whole commercial community, 
and perhaps still greater to the farmer, if the decimal scale were 
adopted in weights and measures, as well as in monoy, as it would 
r.iaterially simplify and expedite all calculations. Every one must 
feel and admit the very great ease and rapidity with which every 
operation is effected, accounts made up, and books kept in dollars and 
cents, in comparison with the sub-division into pounds, shillings and 
pence, and the difference would be at least as great regarding weights 
and measures. It would dso very much accelerate the learner's pro- 
gress, for it would save him the heavy labour of committing to memorv 
the formidable host of tables, throwdi which he has now to cut iiia 
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fTs,j — ttie whole processes of reduction would lie compressed into 
"nut-shell" dimensions, and the memory wonld not be over-taxed in 
after years to keep up the reooUection of the tables conned in youth. 
Besides, by the plan we have suggested, the pupil could pass at once 
from the elementary rules to the higher ones, such aa proportiou and 
interest, and could either get into business in a much shorter time 
thaa is possible at present, or devote his time to higher and more 
important studies, 



Addition of doUars and centx 



(1.) 


(2.) 


(3.) 


(4) 






#85.50 


$116.20 




J13.19 


49 63 


291.45 


125.V5 


14.16 


92.18 


89.75 


98.60 


86.92 


37.09 


365.84 


25.15 


64.16 


8.92 


91.50 


76.05 


37.26 


76.45 


76.15 


81.11A 
43.87} 


91.30 


26.75 


485.00 


18.75 


64.16 


157.92 


84.20 


29.10 


18.60 


263.75 


67.62i 


47.86 


69.11 


188.25 


39.80 


B5.55 


148.17 


8948 


17.371 


72.63 


265.90 


130.13 



$11.27 






»55.63 


45.15 


«4t60 


1296.75 


17.76 


6472 


67.23 


176.84 


84.18 


31,30 


89.75 


618.50 


29.88 


49.50 


27.63 


369.63 


45.13 


16.76 


95.13 


627.46 


S8.81 


G4.28 


38.88 


258.13 


67.25 


14.85 


17.45 


591.18 


96.20 


9.44 


66.64 


179.25 


77.63 


28.09 


73.85 


667.42 


8.75 
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(9.) 

Sold to J. Jones, 

20 yavda cloth $75,25 

14 mats , 21.56 

16iata 33.50 

B|)Mrsof blankete 28.75 

15 yards sealskin 40.26 

15 yards of sci^ 9-63 

28 yards fine cloth 112.88 

321.82 

(111 
^^i^ to 8 Fulton, Aurora, 

12 paiiN of woiated itO' king^j 

18 " flannel diawors 

24 " ' Lid gloves 

56 school Ixioks 

29yaids of sUm 

96 Bohool copy hooka 
180 yards of iibbon 

84 jarJs of ticking 
122 yards of shectirg 



255.29 



12. The shares In an oil-well speculation are $5 each ; A. takes 
15 shares; B. 25; 0.20; D. 1 ; E. 11 ; F. 37; G. 16; H. 18; I. 

8 ; IC. 21 ; L. 14 ; and 14 other persons take 10 shares each ; what 
ia the capital of the company, and bow juany shares are there ? 

Ans. $1,630 and 326 shares. 
13. If 17 vessels bring to tho port of Boston cargoes of the follow- 
ing vduea ; what doea the whole amonnt to ? $2365.75, $1793,87, 
$3815.25, $3718.03, $4186.50, $3179.13, $1623.88, $4311.75, 
$1987.38, $3975.73, and the other 7 average $2689.13. 

Aas. S47781.S0. 

Subtraction of dollars and cents. 

(1.) (2.) (3.) 

$567819.83 $83756.17 $17423 37J 

278956.89 76489.71 9654.63| 

288862.94 7266.46 7768.74 
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4. What -Is the difference between 2769 dollars and 50 ceuts, 
and 987 dollars 87^ cents ? Ans. $1781.62^. 

5. The dehit side of a ledger is $1770.80, and the credit side 
$876.50 ; what is the balance ? Ans. $894.30. 

(i. The credit side of a oaBh book is 568795.88, and the debit 

side is $10358.18 ; what is the balance ? Ans. $1562.30. 

A firm owes $227968.25, and the estate is worth $98764.75 ; 

what ia the state of the affairs of the firm? Ans. — The firm is 

roable to pay $129,203.50 over and above the assets. 

8. A ship and cargo were worth $37509.50, — the ship was lost, 
lid only $6784.60 worth of the cargo saved ; what was the loss ? 
Ane. $20724.90. 
Multiplication of doUws a'tid cenis. * 
GO (2.) (3.) C4-) 

1365.75 $1873.47 $865.63 $24786.38 

87 69 83 45 



256025 
292600 1124082 



12393190 
9914552 



Division of dollars and c 



1. $28642.14- 

2. $37133.34- 

3. $60509.68- 

4. 843009.75- 
. $2927. 



■29^|987.6( 

87=8426.82. 6. $31421.25-=- 
.76^$796.18. 7. S28479.75-^ 
.98--$438.87-J. 8. $3595. 37^-^76 9^|3.37|. 
'a year; how much per day ? Ans. $8.02, 



ei 943243.55^-983=$1976.8 
"■"-=-63:=$498.75. 
■-78^365.12^. 



10. $3953.19 a year; how much for every working day ? 

Ans. $12.63. 

11. 269 persons have to pay a tax of $1312.72; what is the 
average tax on each ? Ans. $4.88. 

12. Acolleetionof $544.04 is made by 1876 persons; how much 
did each give on an average 7 Ana. 29 cents. 

* We mnst here cauHon the tjro t^sunst such modes of expression as this, 
^"multiply $86 by $12." Sncli an espresion is Bimply absnrd, for to say 
$12 times 885, might as well mean 1200 times S85, or 12000 times 'S85, 
which wonld all give widely different results. We may indeed have to mnl- 
tiply a denominate number representing SS5, by anoiher denominate number 
representing il3, aa often happens In queslions involving proportion, e. g., in 
interest ; bnt so soon as wo use the number 12, or any deaonunate Dumber as a 
multiplierit ceases to bo dsnomiaate, and becomes abstract, and no longer re- 
presents any denominnilon,butmerely the nomber of times the other is to be re- 
peated. We object even to ttie patting of such queationB aa "catcb questions." 
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DECIMAL AND DUODECIMAL CURRENCIES. 

As there is frequenfc intercourso between the United States and 
the Lower British American Provinces, it has been thought desira- 
ble to show tbe method of changing Decimal or Federal currenej 
into Duodecimal or Halifax currency, and vice verm. The trafBc 
between tbe coast line of the States and that of tbe liower British 
Provinces is very considerable. The trader, therefore, of either re. 
quires to he perfectly familiar not only with the eomparative value 
of the currencies of both countries, but also with the coins and paper 
money used by both. Besides there is constant poraonal interoourse 
by travelling and migration, and this makes an intimate acquaint- 
ance with all the details of both currencies a most important acquire- 
ment. This applies more or less, though in different degrees, to all 
the British Provinces, eseept to Canada, wLcre the decimal system 
has been adopted, though, unfortunately, not universally followed ; 
but it is highly probable that, if the proposed confederation of the 
British Provinces should be carried, the decimal coinage will be uni- 
versally adopted, and universally adhered to by the next generation 
at least, if not by the present. 

For the same i'easons the mode of ohangiag Federal into Sterling 
money, and vice verm, has been explained under the head of Stir- 
ling Exchange. This seems quite as neo^sary as the preceding, 
because tie traffic between the States Mid Britain is on an extensive 
scale, and the coming and going of passengers may now be reckoned 
by thousands, all of whom require to understand thoroughly both 
currencies and the circulating media of both countries. The in- 
creasing facilities of communication are progressively and rapidly 
extending the trade, including the pa^enger traffic, between the twa 
countries, and hence the greater necessity tbat all persons engaged 
in business, or in any way esohan^ng operations, sSiijiild intimately 
understand how to change the money of each eo'i v into that oi 
the other. 

for l!io luarner ia but too apt to look at Ihe question j'aat !is it stan'ls, witliot 
ever thinking of Hiepriaeiple on whicli it is intended to tiy him. Tiiaabsurditj 
of iiie expression maj be snown by the different lights in wbioli theloag discuss- 
ed question, to multiply 2s. 6d. by 2s. fid. may be viewed. (1.) As 2s- Gd, is J 
of a pound, the quesUon may be tahen as meaning that 23. 63. is to be divided 
Into 8 equal paris, and I of tliem tflken. whicti would be 3|d. (S.) As 23. 6d. 
U 21 Bliilling^, lite question might be taken us meaning tl^at 2a. 6d. was to ^e 
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Tlie origin of the mark (@) for dollars is somewhat uneert^iln, 
Some suppose It to be a oontraotiou for U, 8., the initials of the 
United States, but it seems to have heen in use ia eontiaental Europe 
before the discovery of America, and therefore must be an importatiou. 
The foUowing explanation of its origin seems more probable, for if 
the other were correct, we should surdy have some record of it. Ac- 
cording to an ancient fable oi fancy, the pillars of HerculeB marked 
the limits of the world towards the west and were said to support 
the world. From thcii position at the entrance to the Mediterrsi- 
nean Sea they were objects of inteiest to the Spaniards and were 
represented on one side of their com called the real, and in the coin 
for 8 reals the 8 was warped around them, thus forming the mark. 

To reduce currency money to the denominations of the decimal 

coinage. Since 100 cents make 1 dollar, and 4 dollars make 1 poand, 

400 cents make 1 pound currency, and therefore to find tho number 

of ceats in any given number of pounds, we must multiply the 

pounds by 400. Again, since 20 cents make 1 shilling or 12 pence, 

to find the number of cents in any given number of shillings, wo 

must multiply the shillings by 20. Lastly, 5 cents are eciual to 'A 

peneo, and 12 farthings are also equal to 3 pence, and (Ax. I.J 

things that are equal to the same thing, are equal to one aiiother ; 

thereibre, 5 cents are equal to 12 fartiiinga, and 1 farthing is tho 

^ of 5 cente, or -^^^ of 1 cent. Hence to find the number tf 

cents in any number of pence and farthingi wt multiply the nun b f 

of farthings in the given pence and farthmg'i by 5 and divide tte 

product by 12. Having obtained the three lebilts wi, add thorn 1 11 

together. Thus to change £48 I'ls 

9^d. to dollars an 1 cents wo multiply 

48> 400=19200 48 by 400, 18 by 20 and take of 

18x 20= 360 9|, or 39 faithings and add the three 

9|=39fX ■h = 1^ together, which gives us 19576^ eent« 

19576^ or$195.76i 

repeated 2 J times, wMcli wonld make 6a. 3d. (3 ) The mterpietit on c i^^ht 
be, that as 23, Gd. ia SO pence, that the other 2s 6d is to be ri'peit d 30 
times, which would ^ve £3 15s. Od, (4.) The phrase mij lUo be inteij riot- 
ed as meaning aat 30d. was ia bo repeated 30 times, wMoh would also give 
£3 15s. Od. The last two interpretations are the same in two diEferent forms, 
and give the same r^nlt. Tliis ia the only view in wliich the expression has 
any seDse.nnd proves our statement, tliat whenever a denominate number ia 
useil as a multiplier, it ceaaes to be denominate, and becomes abstract. The 
same principle will apply to division. 
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(1.) 

£79 X400=31600 
16 X 20= 320 
62dX T3= 10| 



$319,301 



EXEROISES 



(2.) 

£117 X400=46800 
17 X 20= 340 
8|dX A- 14^ 



$471.54^^ 



3. £87.14.10^3-8350.97^^. 

4. £29.19.9=-$! 19.95. 

5. £67.13.4J=$270.67i^. 

6. £279.15.10J^$1119.17J 

7. £118.11. 4 J=$474.27|. 

8. £T9.8.4=$317.66|. 

9. £37.18.8^$151.73J. 

10. £57.8.11|^?229.79tV 

11. £49.7.6^8197.60. 



12. £137.16.8--$55L33J. 

13. ^36.19.2^— $947.84^. 

14. £19.16.8-=$79.33J. 
^. £98.1.1^=?392.22}. 

16. £87.11.8=$350.33|. 

17. £457.12.6-.$1B30.50. 

18. £219.4.7|=-$876.92if 

19. £49.9.4|=6197.87||. 

20. £287.18.10^=$U51.77|. 



To change dollars and cents to Halifax cuitqucj, we must re- 
verse the above operation. Thus, to reduce |195.7C^ to £. s. d. — 
First, reduce the dollars and cents to cents, 
then divide fay 400, which gives 48, the even 
number of pounds, with a remainder of 376| 
nt th d ide this remainder bj 20, which 
18 th number of shillings, with a 
ma n I t 16J- cents, as in the converse 
p at n w multiplied by 5, and divided by 
12 n w w multiply by 12, and divide by 
5 thu IQ^ 12=195, and 195h-5=39, the 
number of farthings, and this being reduced 
to pence and farthings, gives 9|-, so that 
$195.76i=£48.18.9|. 

Or the work may be shortened by the fol- 
lowing method. As ?4 make £1, the number 
of £'s in $195.76J, will be the same as the 
number of times that 4 is contained in thf 
195 dollars, which gives £48, and $3 remai» 



400)19576i<48 
400 



2l )376|(18 



16J 



6)195 (39 
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$195— 7Gi 
4)195 
£48^300 
20 376J 



ing. Now, these tluce dollars are equiva- 
lent to 300 cents, wHoh added to tte re- 
maining 76^ ccnta, giYca 376J cents ; tkis 
divided by 20, will give the shillinga, be- 
cause 20 cents are equal to one shilling, and 
it is self-evident that the number of shillinga 
in 376J cents, will be the same aa the num- 
ber of times 20 is contained in that num- 
ber, which gives 18 shillings, and 16J cents 
remaining. Lastly, aa 5 cents are equal to 
3 pence, one cent will be equal to l of 3 
pence, which is f of a penny; therefore, if 
one cent is equal to | of a penny, the re- 
maining lOJ cents will be equal to 161 times g of a penny, which id 
9|d. ; lienee we have |195,76i- equal to £48.18.9|. 



~16i 
3 

5 48| 

9|d. 



EXERCISES. 

1. Reduce $119.95 to Halifax currency. 

2. Reduce $370.67|^ 

3. Reduce UTi.'i'if 

4. Reduce $197.50 

5. Redueo $1119.17J 

6. Reduce $551 .38^ 

7. Reduoo $1330.50 

8. Reduce $1151.77^ 



Ans. £29.19.9. 

Ans. £67.13.4|. 

Ans. £118.1 1.4 J 

Ans. £49.7.6. 

Ans. £279.15.10|. 

Ans. £137.16.8. 

Ans. £457.12.6. 

Ans. £287.1 8.1 OJ. 



MIXED EXERCI8E8. 

1. Reduce £436.7.8^ to dollars and cents. Ans. |1745.54J, 

2. Reduce $547.87 to Halifax currency. Ans. £136 19.4^. 

3. Reduce £783.13.5^ to dollars and cents. Ans. $3134.68|. 

4. R«duco $576.85 to Ilalifa;; currenoy. Ans. 144.4.3. 

5. Reduce £606 19.8| to dollars and cents. Ans. $2427.94/2. 

6. E«duce $375.99 to Halifax ourrenoy. Ans. £93.19.11§. 

7. Reduce 3s. 8Jd. to dollars and cents. Ans. 73| cents. 

8. Reduce 17 cents to Halifax currency. Ans. 10-^- pence, 

9. Reduce 10| pence to dollars and cents. Ana. 17{^ cents 
10. Reduce 23 cents to old Canadian currency. Ans. 13| pence 
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BEDUCTION. 

X 1 . — EfiDUOTiON is the mode of espresaiug any given quantity 
IB terms of a higher or lower denomination, e. g., expressing any 
given number of dollars as cents, and vice versa, jiny number of ceuta 
as doUai^. 

When a higher denomination is ohaaged to a Jowcr (as dollars to 
eents), the procesa is called reduotion tfesoending, and when a lower la 
changed to a higher (cents to dollars), it is called reduction Qscending, 

Beginners are generslly pazzled by tbe word reduction, which 
in its ordinary acceptation means makmy less, whereas the learner 
finds that when dollars are changed to cents, the number denoting 
the amount is increased a hnudred fold. The explanation Hea in 
the original use of the word redue, to bring hack, which would sug- 
gest that the dollars were originally centiS and are brought back to 
cents, or that the cents were originally dollars and are brought back 
to dollars. Thus, hy a tradition common in all languages, the idea 
a! bringing back was gradually lost, and the idea of changing from 
one denomination to another alone retained. Again, since one dol- 
lar is equal to one bandied cents, it is plain that the number repre- 
senting any amount in oe:ita will be one hundred times greater, (o&ew 
t^stractly, than that representing the same in dollars, and so in 
all denominate numbers. Some espldn the term reduction as taken 
originally from the ohangicg of a higher to a lower denomination, 
and afterwards appHed to the converse operation. This seems satis- 
factory enough as r^arda the present meaning of the word but does 
not accord with its derivation. Either explanation will clear up the 
young learner's conception of the term. 

If we wish to express 17 cwt. 3 qra. 20 lbs., m 
owl. qra, iba termsof thelowestdenomination,viz.lhs.,wemustfirst 
17,3.20 find how many quarters are equivalent to 17 cwt. 

4 3 qrs. which we find by multiplying the 17 cwt. by 

— 4 and adding in the 3 qi«. for 4 qrs. make 1 cwt, — 
71 and then ainee 25 lbs. make 1 qr. we multiply the 
25 71 qrs. by 25 to find the number of lbs. which, 

— with the 20 odd Iba. added in, is 1795 lbs., and 

375 thus we see that 1795 lbs. are equivalent to 17 cwt. 

142 3 qrs. 20 lbs, 

The proof depends on the converse operation, as 

1795 in the margin, for, since the number denoting the 

pounds is, abstractly, 25 times the num- 
ber denoting the quarters, we must 
25)1795 divide the number denoting the pounds 

by 25 to obtain that denoting the 

4) 71 qrs. 20. quarters, and, in like manner, we must 

divide the number representing the 

17 cwt. 3 ors. 20 lbs. auarters bv 4 to find that denotine the 
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hondreds weight, tlie remainders in each case Doing written as sub- 
deuomiQatious. 

In the same manner 26 acres, 2 

roods, 36 tods will be reduced ta 

26 acres, 2 roods, 36 Iw'a rods hy multiplying the acres by 

™ by 4 and adding the odd roods, 

-„j, which givi^ lOG roods, and thta 

40 multiplied by 40 with the odd 

_ rods added in gives the rods, for 

4276 rods. — Ans 4 roods make one acre and 40 rods 

1 rood. Conversely the rods di- 
vided by 40 will give 106 roods 
and 36 rods over, and 106 roods divided by 4 will give 26 acres and 
2 roods over, the same as the original question — 26 acres, 2 rods, 
36 roods. 



1. How many dollars are there in 47986 cents 1 Ans. $479.86. 

2. How many cents are there in 187 dollars? Ans. 18700, 

3. How many pounds are there in 2 toos 16 cwt, 2 qrs. and 21 
Iba? Ans. 5671. 

4. How many pounds are there in 18 cwt. and 22 lbs. ? 

Alls. 1832. 
fi. Keduce 14796 lbs. to tons, &c. ? 

Ans. 7 tons, 7 owt., 3 qrs,, 21 lbs. 

6. Beduce 7643 quarters to tons, &a. ? 

Ans. 95 tons, 10 cwt., 3 qrs. 

7. How many drams are there in 18 lbs, 13 oz. and 15 drs, ? 

Ans. 4831. 

8. How many pounds are there in 2785 drams? 

Ans. 10 lbs., 14 oz., 1 dr. 

9. How many grains arc there in 17 lbs., 11 oz., 18 dwt. and 
22 grains ? Ana. 103654. 

10. How many lbs. in 46891 grs. ? 

Ans. 8 lbs., 1 OK., 13 dwt., 19 grs. 

11. How many gills in 4 tuns, 1 pipe, 1 hdd, and 52 gala. ? 

12. How many tuns, &c. in 19S462 drama ? 



13. How many bushels 

14. How many bushels 

15. How many bushels 

16. How many bushels 



IbE, of wheat? 
14382 lbs. of barley ? 
48628 lbs. of peas? 
4683 lbs. of timothy Bee( 
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17. Reduce 98 miles, 5 furlongs and 30 rods to rods ? 

Ana. 31590 rods. 

18. How man/ inches from Albany to New York (150 miles), 

19. How many milea are thfcre in 527168 feet ? 

Ans. 99 miles, 6 fur., 29 pr., 3 yds., ft., 6 in. 

20. Keduoe 57 acres, 3 roods and 24 rods to rods ? 

Ans. 9264 rods. 

21. How many square yards are there in 17 acres, 2 roods and 
18 rods ? Ans. 85244J. yards, 

22. Find the number of acres, &)., in 479685971 square inches. 

Ana. a. 76.1.35.19.2.119. 

23. How many acres do 176984 square yards mako ? 

Ana. a. 36.2.10.21^. 

24. How many square links are there in 37 acres ? 

Ans. 3,700,000 links. 

25. How many acres, &o., in 479,863,201 square links ? 

Ana. 4798 a., 6 ch., 3201. 

26. 7,864,391 cubic inches; how many cubic yards ? 

Ans. yds, 168.15.263: 

27. 9 cubic yards, 7 cubic feet, 821 cubic inches ; how many 
subic inches ? Ans. 432821 cubic inches. 

28. How many gills does a tun contain ? Ana. 8064 gills. 
39. How many gallons, &c., do 479865 gills make ? 

Ans. gals. 14995.3.0.1. 

30. How many pints mre there in 28 bu., 3 pecks and 1 gal. ?— 

Ana. 1848 pints. 

31. 27 yards, 3 qra., 3 nails ; how many nails V Ana. 447 nails. 

32. 286 nails ; liow many yards, &c. ? 

Ana. 17 yards, 3 qrs., 2 nla. 

33. 36° 40^ 25" ; how many seconds ? Ana. 132025". 

34. How many degrees, &o., in 49786" ? Ans. 13° 49'.46". 

35. The area of New York State is 29.440,000 acres; how many 
fquare miles ? 

3tj. How long would it take a railway train to move a distance 
fqual to that of the earth from the sun (95 millions of miles), at a 
speed of 52 miles an hour ? Ana. 208 years, 201 days, 19^^ hours, 

37. The area of Pennsylvania is 47000 square miles ; how many 
square ieetv' 
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38. Sound moves about 1130 feet in a second of time ; how 
long ■would it be io moving from, the earth to the eun ? 

Am. 14year3, 27 days, .5 hours, 50 inin., S-',*^*^ sec. 

39. How many seconds of this century had elapsed at the end oi 
1864, counting the day at 24 hours? Ana. 2,019,686,400". 

40. The great bell of Moscow weighs 127,836 lbs.; how many 
tons, &c., docs it weigh, the quarter being 28 lbs. ? 

Ans. 57t. Ic. Iq. 16Ibs. 

41. How many days from the 11th July, 1861, to the let of 
April, ISM ? Ans. 995 days. 

42. A congregation of 569 persons made a collection of £40.6,1; 
how many ponce did each give on an average ? Ans. 17d. 

43. The British mint can strike off 20,000 coins in an hour; 
what is the value of all the pennies coined in one day of 12 hours' 
work ? Ans. £1,000. 

44. 417 tons offish were caught at Newfoundland in one season, 
and sold by the stone of 14 lbs., at aa average price of 42 cents a 
stone ; what did they bring ? Ans. |25020. 

45. How many feet from pole to pole, the earth's diameter being 
7945 miles ? Ans. 41949600 feet. 



DENOMINATE NUMBERS. 
1S> — "When numbers axe spoken of in general, without reference 
to any particukr articles, such as money or merchandise, they are 
called abstract, but when they are applied to such articles tJiey are 
sometimes called a^plicate, as being allied to some particular arti- 
cles to express their quantity ; sometimes they are called aynerete, 
(growing together,) as attached to some particular substances, ^id 
sometimes they are called denominate, as denoting quantities that 
consist of different denominations, aa dollars and cents, — pounds, 
ounces, &c. The elementary rules of addition, subtraction, multi- 
plication and div^on, are performed on denominate numbers, exactly 
in the same way aa on abstract numbers, with this single difference, 
that when a low dnmntin did ndg um equal to 

one or more unt fthnsthh Inm t w arry that 
unit, or those un t t th xt h h 1 n m n t n Thus : if 
the sum were 1-4 h w h uH 11 that tw f t In abstract 
and decimal numl we alw ys eduo o wirry by ten 
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ARITEMETIfl. 



Here we find tlie sum of the inches to be 34, and as 12 inches 
make one foot, the nnaiber of feet in 34 inches will be tbe same as 
the number of times that 12 is contained in 34, 
which is twice, with a remainder of 10, therefore we 
V^ o q write the 10 under the column of inches, and add up 

Ifl'l'll *^^ ^ ^^^ ^'*'' *'^^ column of feet, and obtain 11 

27 . 3 . 8 fset, and as 3 feet make 1 yard, the number of yards 

36 . 3 , 4 will be the same as the number of times that 3 is 

~ contained in 11, which is 3 timtsi with a remainder 

of 2 ; we therefore write the 2 odd feet under tlio 
column of feet, and add up the 3 yards with the 
coiumnof yaj'ds, and the whole amounts to 94 yds., 2 ft., 10 in. The 
SBDie operation would be carried out if we had rods, &c., given, and 
is applicable to all operations m denominate numbers of any kind. 
In the exercises on the addition of denominate numbers, one ques- 
tion in abstract oumbera is ^vcn to contrast with the denominate, 



7805437 
198675 
847G154 
1830538 
4187643 



EXERCISBS, 



(2.) 



867. 12J 
305. 37| 



(3.) 
£76.18. 4 

17.11. 4J 
99.19. 9 
11.11.11 
67.15.10^ 
79.19. 9 

28.12. 1 
63. 8. 4J 



$1967, 
2075, 
3194, 



87i 



28360 74li 


4380. 50^ 
(6.) 


445.17. ^ 
0-) 


30997.42 


<5.) 


(8.) 


lie. oz, .Irs 








13.14.10 


26.17.3.21 


3. 11.16. 21 


5.11.7.3.19 


15.11.10 


18 11.0.19 


5. 8. 7.11 


4.10.4.1. 7 


11. 4. 9 


25.15.1.16 


7. 9.18.23 


3.11.6.3.14 


S.lii.lS 


13.17.2.20 


11.10.15.17 


1. 9.3.1.12 


15. 7. B 


39. 4.1.23 


13. 7. 9. 8 


2. 4.5.0.10 


10.13.11 


28.16.3.14 


16.10.11.22 


6. 7.2.2. 9 


S. 9. S 




18. 8.19.18 


2. 8.1.1.13 


4.15.13 








89.10. 3 


153. 3.2.13 


77. S. 0. 


2S. 4,0.1. 4 
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DENOMINATE NUMBEES. 
(10.) (11.) 



to. Itr, rods, yda 


yds. ft. ID. 1. 


ac™rt5,iM 


rodayrts. ft, lii. 


176.7.39.5 


18.2.11.11 


29.3.39 


39.30.8.143 


85.4.20.1 


14.2. 7. 9 


57.2.18 


18.11.4. G8 


79.6.29.3 


8.1.10. V 


118.0.26 


24. 4.7.118 


42.3. 8.2 


11.0. 7. 6 


75.3.11 


11.21.2. 96 


67.1.11.2 


7.2. 8. 5 


51.1. 8 


15.27.0.124 


118.3.10.3 


16.2. 9.10 


94.1.19 


27. 6.3. 87 


81.2.31.1 


8.1. 7. 6 


63.2.21 


19.25.2. 38 


79.0.21.2 




78.1.15 




18.3.33.3 




19.3.33 




749.2. 6.0 


87.0. 3. 6 


589.0.30 


157. 6.3. 98 



03.) (14) (16.) (16.) 



0. oh. UkB. 


tb. b. p. g. qt. pi. 


ta. pLhtitLg^L qt.pt. gl 


yrts.qre.nlB. 


79.9.9a99 


5.35.3.1.3.1 


6.1.1.1.3.1.3 


36.3.2 


117.4.3650 


7.18.2.0.1.1 


4.0.1.1.2.0.2 


19.1.3 


47.5. HI 


8. 7.1.1.0.1 


5.1.0.0.1.1.1 


87.2.1 


56.2.1182 


3.26.0.0.1.0 


1.1.0.1.0 


63.0.2 


27.7.2813 


4.18.0.1.0.1 




74.2.2 


36.1. 771 






93.3.3 


84.8.1160 









449.8. 516 29.34.0.0.3.0 10.1.1.5.0.0.2 875. 2.1 



(17.) (18.) (19.) 



<n.(.<ii&lb& 








yra days hra min. Eca 


<!rt.<iralbs. 


87.3.11 


369» 


.69' 


.69" 


83.364.23.69.59 


13.1.18 


49.1.18 


163 


411 


.45 


28.113.11.48.48 


22.3.11 


2B.3.15 


270 


II 


(1 


17. 97.12. 0. 


9.2.18 


S6.1. 8 


179 


.45 


..W 


1.307.23.48.49 


12.1.15 


88.1.16 


81 


.311 


.111 


12.114. 0. 0. 


8.3.24 


67.3.14 


89 


.69 


.59 




31.2. fl 


348.3.7 


1134 


.56 


.23 


93.267.23.37.36 


103.3.11 
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i 4EITHMETIC. 

LEDGER AOCOUNTS. 

The debit and credit .lides of four iblios of a ledger are as bet 'fv 
bat arc the balances ? 



^2lo Db. 


31.) Ck. 


22.) De. 


,22.) Oa. 


81214.75 


82763.80 


$198.75 


8118.60 


863.09 


471.38 


47.63 


9.05 


291.45 


365.50 


18,11 


16.25 


318,25 


297.11 


97,38 


37.08 


1189.37 


584.88 


85.88 


19.13 


947.03 


963.15 


76.20 


47.75 


2000.00 


. 1267.75 


4.60 


65.92 


798.38 


189.60 


181.60 


32.40 


2018.60 


98.13 


19.25 


76.60 


164.S0 


75G.25 


76.38 


7.75 


277.15 


87.60 


219,50 


197,25 


iie5.-:o 


163.03 


48,76 


15.75 


367.40 


1291.00 


93.15 


8.38 


984.70 


784.25 


25.50 


?3.15 


273.G0 


79.75 


81.05 


(!7,45 


584.10 


81.18 


28.30 


6.45 


1200.CO 


818.50 


60.08 


18.09 


68.75 


1810.20 


157.11 


4.12 


79.15 


68.60 


278.00 


57.60 


66.18 


176.25 


69.50 


28.83 


2860.14 




11.26 
941.12 




(23.) Dr. 


(23.) Ck. 


(24. 1)K, 


(24.) Ca. 


»81.19 


JSO.IO 


*177.88 


11166.92 


17.11 


16.65 


291.18 


285.15 


45.38 


39.88 


366.13 


366.13 


19.63 


10.13 


189.38 


178.25 


187.13 


176,15 


471,63 


469.10 


87.63 


89.92 


785.88 


698.80 


87.83 


77.81 


911,60 


930.75 


111.11 


99.88 


683.16 


496.20 


134.56 


16.97 


432.61 


647.60 


179.51 


37.63 


356.55 


478.99 


S40.25 


76.75 


638.27 


646.54 


224.12 


66.51 


436.15 


372.25 


156.12 


37.23 


325.36 


252.12 


« 


S 


$ 


8 
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(26.) Db. 


(25.) Cr. 


(26.) Dk. 


(26.) Ca. 


tl76.93 


11237.75 


$1087.63 


.1786.87 


27.86 


2763.18 


457.88 


183.06 


19.B7 


194.25 


190.37 


97.75 


98.11 


39.37 


87.12 


149.16 


36,40 


8.25 


94.26 


13.26 


83.60 


11.87 


47.20 


41.13 


U27.25 


29.06 


39.15 


8.50 


48.18 


63.20 


8.75 


8.75 


260.00 


71.80 


367.40 


11.12 


779.C3 


13.10 


18.93 


183.62 


154.20 


45.50 


67.45 


79.10 


69.75 


26.20 


21.63 


814.00 


68.87 


43.15 


298.50 


9550 


18.75 


7.60 


78,60 


218.00 


28.63 


50.00 


189.00 


69.87 


71.38 


87.75 


47.16 


18.05 


293.63 


6.00 


68.10 


77.40 


185.10 


31.60 


54.30 


38.87 


9.06 


13.40 


12.12 


16.63 


64.20 


90.75 


89.^5 


9.87 


38.75 


15.16 


IIS.OO 


1412 


45.45 


67.63 


69.50 


89.50 


215.87 


68.60 


48.75 


4.20 


7.75 


67.05 


36.12 


67.87 


93.92 


49.35 


91.20 


81.09 


81.88 


21.25 


87.63 


7.05 


68.25 


Sj.l5 


90.00 


67.20 


99.99 


20.13 


100.75 


114.25 


18.12 


92.87 


49.15 


297.00 


27.13 


85.28 


87.63 


78.75 


168.00 


81.18 


43.25 


664.87 


75.75 


10.80 


81.37 


961.34 


738.38 


61.25 


92.66 


268.34 


18.24 


67.54 


37.49 


567.84 


136.25 


91.12 


46.87 


987.69 


126.72 


18.35 


91.13 


356.79 


834.15 


42.54 


54.12 


978.65 


128.71 


16.21 


64 54 


646.3! 


136.18 


25.61 


67.62 


786.42 


178.16 


63.99 


38.94 


428.97 


284.77 


62.87 


61.87 


642.85 


326.54 


91.54 


93.89 


6:9.64 


412.13 


S2.21 


89.78 


428.04 


391.15 


54.12 


21.46 


100.70 


267.18 


77.99 


64.98 


500.00 


125.13 


42.61 


73.75 


260.09 
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ABITHMEMIO 



SUBTRACTION, 



(..) (2.) (3.) 

$147985.871 £1573.11. 4* $810731.37J 

86997.75 976,15.10i 341876.62| 

4. 1 have taken this montliia trade 11796.18, and pMd $673.10 
for Fall goods, and expended for private purposes $36.80 and lodged 
tie rest ia the Bank, how much have I banked ? Ans. 1986.28 

5. I bought 47 tons, 17 cwt., 1 qr., 18 Ihs. of grain, and have 
sold 29 tons, 18 owt., 3 qrs., 22 lbs. of it ; how much have I in 
fitore ? Ans. 17 tons, 18 cwt., 1 qv. 21 lbs, 

6. If the distance from Washington to Dover be 161 miles, 1 
furlong and 20 rods, and that of Baton Eouge 1407 miles, 1 far- 
long, 36 rods, how much farther is Baton Kouge from Washingtoa 
than Dover ? Ana. 1245 m. 7 f. 36r. 

7. A farmer possessed 1279 acres, 2 roods, 21 rods, and by his 
will left 789 acres, 3 roods, 36 rods to iiia eldest son, and the rest fo 
the second ; how much had the younger? 

Ans. 489 acres, 2 roods, 25 rods. 

8. The latitude of London (England,) is 51° .30\49"N ., and that 
of Gibraltar 36'' .6\30" N.j how many degrees is Gibraltar south of 
Loudon 1 Ans. 15°.24M9" 

9. The earth performs a revolution round the sun in about 365 
days, 5 bours, 48 minutes and 48 seconds, and the planet Jupiter in 
about 4332 days, 14 hours, 26 minutes and 55 seconds ; how much 
longer dees it take Jupiter to perform one revolution than the earth.? 

Ans. 3967 days, 8 h., 38 min., 7 sec. 

10. I bought 54 tbs„ 10 oz. of tobacco, and 11 oz. of it were lost 
by dicing; and I sold 36 lbs., 12 oz. of it to A. ; and 11 lbs., 9 oz. 
to E. ; and used 3 lbs., 14 oz. myself; how-mueh have I remaining, 
and how much did I get for what I sold, at 6 centa an ounce, and 
liow much did my own consumption and loss by drying come to at 
the cost price, which ya^ 5 cents an ounce ? 

Ana. (I.) 1 lb. la.oz. .2.) $46^8. (3.) $3- 65. 



I,2ULTIPLICATI0IT. 

1. $1796X47=584412. 3. «168.87^X64=$108(I8. 

2. £2.19.2^X144=£426.3.0. 4. £1.S.9X225=£255,18.9. 
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MDLTIPUCATION. 51 

6. Find the duty on 97 consignments of merohandise at $86.62^ 
each? Ans. $8402.62^ 

It ia often coavenient to multiply denominate numbers by tie 
factors of the multiplier. Tiius: to multiply by 84 ia tbe same as 
to multiply by 7 and 12. Thus, in the annexed examples, since 
12X7=84,18 tons, 12 cwt., 2 qrs., 11 lbs. X 84, is the same as 
18 toE3, 12 cwt., 2 qrs., 11 lbs.Xl2x7, &o. 



(6.) 
tooa mt. qra as. 
18.12.2.11X84 
12 


ao. roods, rda 
27.2.29. 

8 


X72 


(8.) 

yds. fl. in. 

11.3. 7X150 

5 


223.11.1. 7 

7 


221.1.32 
9 




eo.2.11 

5 


1564.19.0.24 


1993.0. 8 




304.2.76 


(9.) 

23.a*22x49 
7 




lllE, 

4!). 


1829.0. i- 
[10.) 

11.12x63 

7 


167.3. 4 
7 


348. 


2. 4 



1174.2. 3 


3133. 


4. 4 



Thus: 11 yds,, 3 ft., 7 in., multiplied by 
150, will give (1) 150 times 7, which is 1050 
in., and divided by 12, is 87 ft., 6 in.,— ,2) 
150 times 3, which is 460 ft,, and added to 
the 87 already found, gives 537 ft., and divi- 
ded by 3, ^ves 179 ft. without remainder, — 
(3) 150 times 11 ia 1650 yards, which, added 
to the 179 already found, ^ves 1829 ft., so that 
the final result is 1829 yds., ft., 6 in., as 
already obtained bv the method of factors. 
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9.3.22-1-86 £2.13.1i 1.2.17+27 

86 125 27 

857.1.17 £331.18.0^ 45.0. 9 

6. How mauy seeonda laa a person livea wno nas completed hia 
twentieth year, tte year conaiating of 365 days, 5 hours, 48 minutea, 
snd 48 seconds ? Ana. 631138560. 

7. Boi^ht 7 loada of hay, each weighing 1 ton, 3 cwt., 3 qrs., 
12ihe; what did the whole weigh? 

8. If a maa can reap 3 acres and 35 rods per day, how muob 
wlU ho reap In 30 daya ? Ans. SB acres, 90 rods. 

9. If a steamhoat ply across a channel, tho breadth of which is 
equal to 2", 25', 10", what angular space baa she traversed at the 
end of 20 trips? 

10. Hamilton, Eosa & Co., of Boston, have ehaiged me on an 
invoice of 60 tone, 17 cwt., 1 qv., and 20 Iba. of iron, at $55 per 
ton, and 1 pipe, 1 hhd., 34 gals, and 3 qts. of wine, at ^3.60 per 
gaL $4313.57, how much ia thia amount astray ? 

11. If a man saves 45 oonta a day, how much will he save in the 
year, omitting the Sabbaths? 

12. If 12 gallons, 3 quarts, 1 pint of molasses be nsed in a hotel 
in a week, how much would be used in a year at that rate ? 

Ans. 10 hhda., 39 gala., 2 qts, 

13. If a man can saw one cord of wood in 8 hours, 45 minutes, 
50 seconds, ia what time will he saw 11 corda ? 

Ana. 4 daya, 24 minutes, 10 seconds. 

14. If 13 waggons carry 3 tons, 15 cwt,, 1 qr., 15 lbs. each 
bow much do they all carry ? Ans. 49 tone, cwt., qr., 20 lbs. 

15. If a man travel 20 milea, 5 furlongs, and 20 rods a day, how 
miich would ho travel at that rate in a year ? 

Ans. 7550 m., 7 fur., 20 roda. 

16. There are 24 pil(S of wood, each containing 3 cords, 42 
cubic feet ; what is the whole quantity ? Ans. 79 cords, 120 ft. 

17. If 17 hhdfl. of sugar weigh 12 cwt., 1 qp,, 20 lbs. each, how 
much will the whole weigh ? Ana. 211 cwt., 2 qra., 15 lbs. 

18. Allowing t5 yards, 18 feet, for the surface of 9 rooms, how 
much paper would be required to cover the wall 7 

Ana. 693 sq. yai-ds. 
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19. Purchased from R. Bell 498 cwt., 3 qrSr, 21 Ibe. of iron al 
r cents per lb. ; what docs it amount to ? 

20. What must I rccoi?8 for 2 Iba., 5 ozs., 14 dwts., 21 grs. o! 
g^d, at $18.50 per oz. 1 

21. Delivered Jamc3 Graut 7 tuns, 1 pipe, 49 gala, of Port Win 
a - $2.75 per gai. ; what is the amount of tho invoice ? 



DIVISION. 



la Division, all remainders are to be reduced to the next lowei 
denomination, and iu that ^ii-th divided, to get tie unif-s of that 



£XEECI8ES. 

1. A sUversmith madehaF-a-dozen epoons weighing 2 lbs., Sozs,, 
10 dwts. ; what was the weight of each ? Ans. 5 ozs., 8 dwts., 8 grs. 

2. If 45 wagons carry 685 bushels, 2 pecks, 4 quarts, how much 
does each carry on equal distribution ? Ana. 15 bushels, 7§ quarts, 

3. If a labourer receives 149 lbs,, 13 ozs. of moat as payment foi 
36 clays' work, how much is that per day, on an average ? 

Ans. 5 lbs., 12/5 02S. 

4. If a steamer occupies 48 days, 17 hours, and 40 minutes, in 
making 121 trips ; what is the average time ? Ans. 9 h, 40 min. 

5. If 98 bushels, 3 pecks, and 2 quarts of grain, can be packed 
in 37 equal-sized barrels ; how much will there be in each ? 

Ans. 2 buah., 2 pecks, 5J^ qts 

6. If a man has an income of $75000 a year ; how much has he 
an Tiour, allowing the year to consist of just 365 days ? 

7. An English nobleman has £124,685 a year ; how much has 
he per minute, the pound being worth §4.84, and the year to consist 
of 365 days, 5 hours, 48 minutes, and 48 seconds? Ana. $1.14-|- 

8. In a coal mine, 97 tons, 13 cwt., 2 qrs. were raised in 97 
days ; how much was that per day, on an average ? 

9. If 3515.50 be the value of 1 lb. of silver, what will bo the 
weight of $500000 worth ? 

Ans. 32258 lbs., oz., 15 dwts,, 11 f^ grs. 
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54 ARITHMETIC. 

11. If 1246 bushela of wheat are produced in a field of 16 acres 
what is the yield per acre ? 

12. Agardcnerpulledl3500bii3heiaof apples off 60 trees; how 
many, on an average, were in each hnstel ? 

13. If 13 hogsheads of sugar weigh 6 tons, 8 ewts., 2 qis., 
7 lbs., what is the weight of each? Ads. 9 cwt., 3 qrs., 14 lbs. 

14. What is the twenty-third part of 137 Ibs.^ 9 ob., 18 dwts., 
22gra.? Ans. 5 lbs., 11 oz., 18 dwts., S^^g grs. 

15. A shipment of sugar consisted of 8003 tons, 17 cwt., 1 qr., 
12 lbs., 10 oz., net weight ; it was to bo shared equally by 451 g:i> 
cera ; how much did each get ? 

Aos. 17 tons, 14 cwt., 3 qrs,, 18 lbs. 14 oz. 

16. If a horao runs 174 milea, 28 rods, in 14 hours, what is his 
speed per hour? Ana. 12 milea, 3 fur., 19 rods. 

17. A fanner divided his farm, containing 322 acres, 2 roods, 10 
rods, equally among his seven sons and 6 sons-in-law; what was the 
shai^ of each ? Ana. 24 acres, 3 rooda, 10 roda. 

18. If 132 bushels, 3 pecks, 7 quarta of com be distributed 
eqaaUy among 23 poor persona ; how much does each get 7 

Ans. 5 bushels, 3 peeks, 1 quart. 

19. A man having purchased 119 cwt,, 3 qrs., 231baof hay, and 
drew home in 6 waggons ; how much was on each wa^on ? 

Ana. 19 i,wt., 3 qrs., 23 iha. 

MIXED EXEECISE8 OM DENOMtNATB NUMBBKS. 

20. A gentleman, by his will, left an estate worth $2490, to be 
divided among hia two sons and 3 daughters in the following propor- 
tions ; — The widow was to receive one- (A.tV(2 of the whole, less $345; 
the younger son $212 more than his mother; the older son as mnoh 
as his mother and brother, lacking $335.50, and the three daughters 
were to have tlie remainder, share and share alike ; what was the 
share of each ? 

Am The widow got $484 ; the older son got $844^ ; the younger 
son got $69b , each daughter got I155J-. 

21. A gintleman left a property in land, consisting of 448 acres, 
3 roods 24 lods, to be divided among his four children in the 
following propoitions — The youngest was to get 4 acres, 3 roods,, 6 
rods more tKan the e^hth part ; the second youngest was to get one- 
fifth of the remainder ; the oldeat but one was to get one-third of the 
remainder, and the oldest the residue ; what was tJie share of each ? 
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Ans. The youngest got 60 acres, 3 roods, 24 roda ; the next got 
77 acres, 2 roods, 1(3 rods ; the next got 103 acres, 1 rood, 
34| rods ; the oldest got 206 acres, 3 roods, 2d^ rods. 

22. A ship made the following headway on sis successive days : 
OnMonday, 3°,8', 45"eo«th, and 1°, 51' east; on Tuesday, 2°, 36' 
south, and 2°, V, 15" east ; on Wednesday, 4°, 0', 52" scuth, and 
1° east; on Thursday, 1°, 48', 52" south, and 3", 16', 22" east; on 
Friday, 1", 19' south, and 48', 29" east; and on Saturday, 59', 30" 
Bouih, and 3", 52', 11" east; find her distances south and east from 
the port of departure. 

Ads. South 13°, 52', 59" ; East 12°, 49', 17" 

23. A viutncr sold in one week, 51 hogsheads, 53 gallons, 1 
quart, 1 pint ; in the next week, 27 hogsheads, 39 gallons, 3 quarts; 
m the aest week, 19 hogsheads, 13 gallons, 3 quarts; how muck CM 
he sell in the three weeks ? 

Ans. 98 hogsheads, 43 gallons, 3 quarts, 1 pint. 

24. In a pile of wood there are 37 cords, 119 cuhic feet, 7S 
ouhic inches ; in another there are 9 cords, 104 cubic feet ; ia & 
ihird there are 48 cords, 7 cuhic feet, 127 cubic inches, and in » 
fourth there arc 61 cords, 139 cubic inches. Find the w&o!& 
amount. Ans. 156 cords, 102 feet, 342 incheS; 

25. The following cargo was landed at Portlimd from ijiverpooZ i 
78 tons, 3 cwt., 2 qrs., 26 lbs. of Irish pork; 125 tons, 15 cwfe, 'i 
qr., 9 lbs. of iron ; 90 tons, 12 owt., 2 qrs., 20 lbs. of West (,. 
England cloth goods ; 225 tons, 9 cwt., 12 Iba, of Scotch coal, anS 
106 tons, 1 qr. of Staffordshire pottery ; what is the wholo amonn; 
<tf the consignment ? 

26. If a man cau count 100 one-dollar bills in a, minute, aui 
keep working 10 hours a day ; how long will it take him to count a 
million ? Ans. 16§ days. 

27. The earth'sequatorial diameter is 41847426 feet; how many 
miles ? Ans. 7925 and 3426 feet: 

28. The earth's polar diameter is 7899 miles, 900 feet ; how 
many feet ? Ans. 41707620 feet. 

29. Sound ia calculated to move 1130 feet per second ; how far 
off is a cannon, the report of which is heard in 1' 9" ? 

Ana. 77970 feet. 

30. If the oircumferenco of a wa^on wheel be 14f feet ; how 
often will it turn round in a mile, 5280 feet ? Ans. 360 times. 
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PROPERTIES OF NUMBERS 

The farm Integia; or Whole Number, ia used in contradistinotiou 
to the term Fraction. All numbers expressed by the natural aeries 
1, 2, 3.. .10.. .21).. .100, &c., are called integers, so that 3 and 4 are 
mt^rs, but | is a fraction. 

Ail numbers in the natural aeries 1, 2 3, &o., that can be 
lesolved into factors, are called Composite, while those that cannot be 
BO resolved are called -/■Viww. Since 4^=2x2, it is called composite, 
and HO 6, 8, 9, 10, &o., but 1, 2, 3, 5, 7, 11, &c., are called 
prime because they cannot be resolved into factors. Thus, 11 
can only be resolved into 11X1, or lXli-ii»iidtheae are not factors 
in the strict meaning of the word. 

A Prime Factor is a prime number, which is a factor of a com- 
poate number. The factors of 10 are 2 and 5, both prime numbers. 

A composite number may ha^e composite factors, as 36, wbiofi 
faaB 4 and 9 as factors, and both of these are composite. 

When any number will divide two or more others, it ia called a. 
Common Factor. Thus, 3 is called a common factor of 6, 9, 12, 15, &e. 

Numbers that have no common factor, as 4, 6, 9, are said to be 
prwie to each other. 

To resolve a composite number into its prime factors, divide it 
t»/ iAe least possible factor that it cojttovws, a/ad repeat tlte process 
tin a prime numb^ ii obtained. 



2)48 
2)24 
2)12 
2) 6 

3 

so that the prime factors of 96 are 2X2X3X2X2X3. 
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Also, beeaoae 5x7X11=385, wo see that. 6, 7 and 11 are tiia 
«me factors of 385. 



I. "What are the prime factors of 2310? Ans. 3, 3, B. 7, 11. 
a. What are the prime factors of 1704 ? Aqs. 2, 2, 3, 3, 7, 7. 

3. What are the prime faol^re of 180642 ? 

Ans. 3,3, 7, 11, 17, 23. 

4. Wliat are the prime factors of 95 ? Ans. 5, 19. 

5. What are the prime factors of 51 ? Ans. 3, 17. 

6. What are the prime factors of 99 ? Ana. 3, 3, II. 

7. What arc the prime factors oF65l ? Aqs. 3, 7, 31. 

8. "What are the prime factors of 362880 ? 

Ans. 3, 2, 2, 3, 2, 3, 2, 3, 3, 3, 3, 5, 7. 

a. What factors are oommon to 84, 105, and 147 ? Ads. 3, 7. 

10. What are the prime factors of 308 ? Ans. 4, 7, 11. 

Whether a number is prime or composite can only fee found by 
trial. 

The only even prime aumber is 2 ; for 4, 6, 8, 10, &e., are all 
multiples of 2. 

The only prime number catling in the digit 5 is 5 units, and all 
other numbers ending in either 5 or are multiples of 5. 

ADDITIONAL ESEBCISES. 

II, la 101 prime or composite? Ans. Primo, 

12. Is 198 prime or composite ? 

Ans. It has the factors 2, 3, 3, 11, 

13. Is 171 prime or composite ? 

Ans. It has the factors 3, 3, 19. 

14. la 473 prime or composite ? Ans. P^Hie. 

15. Is 477 prime or composite ? Ans. Composite. 

16. Is 549353269 prime or composite ? Ana. Composite. 

17. Is 674041 prime or composite ? Ana. Oompoalto.. 

18. Is 199 prime or composite ? Ans. Prime. 

19. What are the prime factors of 210 ? Ans. 5, 6, 7. 

20. What are the prime factors of 51051 ? 

Ans. 3, 7, 11, 13, 17, 

Kmb.— We have tliouglit it suKoient under tha head to gi^e only the 
leading and laoat msefUl pcineipleB, 
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aREATEBT COMMON MEASURE. 

13' — When anyquaDtitjiacontainGdanevennumber of times iu 
a greater, the greater is called a multiple of the less, and the less a 
BubmiiltiplD, measure or aliquot part of the greater. Thus : 48 ia » 
multiple of 2, 3, i, 6, 8, 12, 16 and 34, and each of theie is a sub- 
multiple of 48. 

"WTiLn one quantity divides two or more others evenly it ia 
called a common measure of those quantities, and the greatest num- 
ber that will divide them all ia called the greatest eomnion measure. 
Thus. 7 ia a common measure of 63 and 49, and it ia also the 
greatest common measure, for no lui^er number will divide both 
evonly. 

When any quantity is measured evenly by two or more othera, it 
ia called a common multiple of tliem. Thus : 24 is it common mul- 
tiple of 2, 3, 4, 6, 8 and 12. 

A number which can be divided into two equal integral parts is 
called an even number, and one which cannot be so divided ia called 
an odd number. Hence all numbers of the series 2,4, 6, 8, 10, 12, 
&a.f are even, while those of the sei-iea 1, 3, 6, 7, 9, 11, &e., are odd. 
Hence the sum of any number of even quantities is even ; aJso, the 
6um of aaj even number of odd quantities is even ; but the ei 
any odd nmnberof odd quantities ia odd. This principle la o." 
use in checking additions. 

A prime number is one which has no integraJ factors except 
itself and unity ; a composite number is one that has integral fac- 
tors greater than unity, and numbers which have no common factor 
greater than unity are saidto bo^n'nie to each other. Of the firat 
kind are 1,2, 3, 5, 7, 11, &c., of the second, 4, 6, 8, 9, 10, 12,&c.; 
also, 2 anil 7 ai« prime to each other, and so are 6 and 7. 

If one quantity measure another it will measure any multiple of 
it. Thus r since 3 measures 6, it will alao meaaui'e 12, 18, 24, ic., 
because it is a factor of all these. 

If one quantity measure two or more otierB, it will alao measiira 
their sum and difference, and also the sum aod difference of iiuy 
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moltiplea of them, bccai^a it meaaures them wlieii they are taken 
separately. 

Hence, if one number diride tlie whole of another number, and 
alBo one part, of it, it will divide the other part too. Thus : 6 di- 
"vides 24 and 18, and so the othar part, 6 ; 9 divides 45 and 27, and 
also tho remainder, 18. Also, if a number be composed of Bcveral 
parts, each of which haa a common factor, that factor wiil also 
measure their sum. Thus ; 9 measures 18, 27, and 36, and their 
sum, 81. 

From theae principles we can deduce a rule for finding the 
greatest common measure of two or more quantitios. 

RVhS. 

Divide the greater hy the less, and then the less by the re- 
mainder, until nothing is left, and the last divisor will bo the 



EXAMPLE. 
2145 I 3471 

1326 I 2145 . . „ „ , , 

\ A concise form of the work is exhibited lu 

819 \ 132S the margin. The quotients are omitted aa 

507 I 819 unnecessary. The last divisor, 39, is the G. 

— " C. M., aa may be proved by trial. If it is re- 

^j2 quired to find the G. C. M. of more than two 

numbers, first find the G. 0. M. of two of 

195 them, and then the G. 0. M. of that aad another, 

117 and so on. 

78 
78 

BXEBCISEB. 

Find tlie G. 0. M, of tlie following quantitioa; 

1. 247 and 323. Ans. 19. 

2. 532 and 1274. Ana. 14. 

3. 741 and 1273, Ana. 19. 

4. 10416 and 25761 Aas. 93. 
B. 468 and 1266. Ans. 6. 

6. 285714 and 999999. Ans. 142857. 

7. 15863 and 21489. Ans. 29. 

8. 8280 and 11385. Aua. 1035. 

9. 17222 and 32943. Ans. 79. 
10. 19752 and 69133- Ana. 9876. 
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'V^'e may o1 ten find tlia G-. C. J!, by iDspeotion. For example, in 
eseTcise 5, we see that 2 will measure both quantities (Art. 13), for 
both are even, and also that 'd wiil'measure both, because it measures 
the sum of the digits (Art. 16.1 

The least common multiple of two or more numbers is the 
cmallest number that is divisible by all of them. Thus : 48 is a 
common multiple of 2, 3, 4, 6, 8 and 12, but 24 ia the kast common 
multiple of thorn. 

It is plain that the least common multiple of quanlitiea that have 
BO common factor is their product. Thus: the L. C. M. of 5, 7, 6 
is 210. But if the quantities have a common factor, that faotor is 
to be taken only once. Thus : 96, 48, 24, are all common multi- 
ples of 2, 3, 4, 6, 8, 12, but the least of these, 24, contains only the 
factors 3 and 8, which are prime to each other, for 2, 3, 4, 6 are all 
contained in 12, and 8 and 12 have a common factor, 4, which 
being left out of one of them, 8, gives 2x13:^24, or, being left out 
of the other, 13, gives 8x3^24. From this we derive the 

rule: 

Expunge all common factors 
2 ..3,..4...6...9...18...27...30 and take the continued product 



a|4...18...27...30 




of all the results and divisors. 
Thus, to find tho L. 0. M. of 
2, 3, 4, 6, 9, 18, 27, 30, ar- 
range them in a horizontal lino, 
and as 2, 3, 6, 9 are all contained 
in IB, they may he omitted, aa 
in the second line, then, as 2 ia 
contjuned in 4, 18 and 30, it 
may he divided out, and as 9 in 
the third hne ia contained in 27, 
it may be omitted, as in the 
fourth line; and 27 and 15 be- 
ing both divisible by 3, wo ob- 
tain in the fifth line 3, 9, 5, all 
prime to each other, and the 
producta of these and tie divis- 
ors 3 and 2 is the L. C. M.i 
640. 
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EXERCISES 
Find the L, 0. M. of tlic followiug quantities : 

1. 8, 12, 16, 24, 33. Ana. 528. 

2. 35, i2, 45, 81, 100. Ann. 56700. 

3. 2, 4, 8, 16, 32, 64,128 Ans. 128. 

4. 2, 3, 5, 7, 11. Ans. 2310. 
6. 3, 9, 27, 81, 243, 729. Ans. 729. 

6. 12, 16, 18, 30, 48. Ans. 720. 

7. 3, 4, 5, 6, 7. Ana. 420. 

8. 2, 3, 4, 5, 6, 7, 8, 9. Ans. 2520. 

9. 2, 4, 7, 12, 16, 21, 56. Ans. 336. 
10. 2, 9, II, 33. AuB. 198. 

EXAMPLES FOR PRAOTrOB. 

I. What will 320 caps cost at S7.50 each ? _ Ans. §2400. 
2 If you can purchase slates at 20 cents each; how many can 

[Tou buy for $7.40 ? Ans. 37. 

3. If you can walk 4 mUes an hour ; how far can you go in 24 
hours ? Ans. 96, 

4. What will bo the eoat of 216 barrels of pork at $7,50 per 
barrel ? Ans. $1620. 

5. How many sheep can he bought for S560 at S3. 50 per Lead ? 

Ana. 160. 

6. If 825 pounds of beef are consumed hy a garrison ia one day ; 
what will be the cost for 6 days at 11 cento per pound for beef? 

Ana. $544.50. 

7. A farmer nold 185 acres of land at $25 pet acre, and reoeiveiJ 
in payment 17 horses at $70 each, and 12 cowa at S20 each ; how 
much i-emaina due ? Ane. $3196. 

8. A merchant bought 120 yarda of Americantweed at S1.15 a 
yard ; 60 yards of flannel at 95 cents per yard, and 13 dozen pairs 
of gloves at 35 cents per paii- ; what was the amount of liis bill ? 

Ana. §249.60. 

9. At $2 per gallon ; how much wine oan be bought for $84 ?" 

Ans. 42 gala, 

10. A boy had $5.50, and he paid one dollar and five cents for 
a book ; how much had he left ? Ana, $4.45- 

II. What wiU 18 cords of wood cost it $4.75 per cord ? 

Ans. $85.50, 
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12. Iiow many poirnda of sugar oaa Be bought for $9.35, at 11 
oeais per poand ? Ana. 85 lbs. 

13. TTTiat win a jnry of 12 men receive for coming from Kings- 
ton to Albany at 10 cents a mile each; the distance being fiO miles ? 

14. A grocer bought a hogshead of molasses at 32 cents per 
gallon ; but 18 gallons leaked ont, and he sold the remainder at 55 
cents per gallon ; did he make or lose, and how much ? 

Ans. He gained $4.59. 

15. If a clerk's salary is $600 a year, and his personal espeases 
1330 ; how many years before he will be tvortJi $6600, if be has 
$1000 at the present time ? Ans. 20 years. 

16. A speculator bought 200 bushels of apples for $90, and sold 
the same for 1120 ; how much did he make per bushel ? 

Ans. 15 cents. 

17. A person sells 15 tons of hay at $22 per ton, and receives in 
payment a carriage worth $125, a cow worth ^45, a colt worth $40, 
and the balance in cash ; how much money ot^ht he to Teceive ? 

Ans. 3120, 

18. How many pounds of butter, at 20 cents per pound, must 
be given for 18 pounds of tea worth 75 centa per pound ? 

Ans. 67| lbs. 

19. A grocer bought 7 barrels offish at $18 per barrel ; but one 
barrel proved to be bad, which he sold for $5 less than cost, and the 
remainder at an advance of S3 per barrel ; did he gain or lose, and 
how much ? Ans. Lost gl3. 

20. A man bonglit a drove of cattle for $18130, and after sel- 
ling 84 of them at $51 each, the r^t stood bim in $43 each ; bow 
many did ho buy ? Ans. 406, 

21- What will 2 owt. of cheese cost at 9^ cents per pound 7 

Ans. S19 00. 

22. A. is worth $960, B. is worth five times as much as A-, less 
$600, and C. is worth three times as much as A. and B. and $300 
more ; what are B. and 0. worth each, and how much are they all 
worth? Ans. B. §4200 ; C- $15780 ; all $20940. 

23, A boy bought a dozen knives at 15 cents each, and after 
selling half of them at the rate of ?2.22 per dozen, he lost three, and 
sold tbe balance at 25 cents each ; did he make or lose, and how 
much ? Ans. Galued 6 centa, 

24- A labourer boi^bt a coat worth $16, a vest worth $3, and a 



.y Google 



GREATEST COMMON MBAStlEE. 63 

pairoflianta worth ^5.50; how many days had he to work to pay 
for hia suit ; his services being worth 50 cents per day ? 

Ans. 49 days. 

25. What will 14 bushels of clover eeed cost at 12J eente per 
pound ? Ana. $105. 

26. A farmer sold a load of oata weighing 1836 pounds, at 30 
cents per busliel ; how much did he receive for the same ? 

Ans. $16.20. 

27. A produce dealer bought at one time, one load of wheat 
weighing 3340 pounds, at $1.05 per bushel; one load of barley 
weighing 2400 pounds, at 85 cents per bushel; one load of rye 
weighing 2800 pounds, at 65 cents per bushel; two loads of pease, 
each 2400 pounds, at 68 cents per bushel ; three loads of buckwheat, 
each weighing 1400, at 55J cents per bushel ; and a quantity of oata 
weighing 578 pounds, at 33 cents per bushe! ; what had be to pay 
for the whole ? 

28. A fiirmer has 12 sheep worth $3.50 each ; 9 pigs worth 
$4,65 each ; one cow worth $35, and a fine horse valued at $150. He 
exchanges them with hia neighbour for a yoke of oxen worth $75 ; two 
lambs worth 81.925 each; a carriage worth $100, and takes the 
balance in calves at $4.50 ; how many calves does lie receive? 

Ans. 20. 

29. A and B sat down to count their money, and found that 
they had together $225, but A had $15 more than B ; how much 
had each ? Ans. A $120, B $105. 

30. A miller bought 250 bushels of oats for $85 and sold 225 
bushels for $70 ; what did the remainder cost him per bushel 7 

Ans. 60c. 

31. A widow lady has a farm valued at $6720; also three 
houses, worth $12530, $11324, and $9875. She has a daughter and 
two sons. To the daughter she gives one-fourth the value of the 
farm, and one-third the value of the houses, and then divides the 
remainder equally among the boys , how much did each receive ? 

Ane. daughter §12923, each son, $13763. 

82. A man went into business with a capital of $1500 ; the first 
year he gained $800, the second year $950, the third year $700, and 
the fourth year 625, when he invested the whole in a cargo of tea 
and doubled his money ; what was he then worth, Ans. $9150. 

33. A boy paid out 30 cents for apples, at the rate of 6 for 
3 cents i how many apples did he lorohase ? Ans. 60. 
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34. A schoolboy bought 12 oranges at a centa eaoh, and sold 
tliGm for 12 cents more than he paid for them ; how much dtd ho 
Bell them at each? Ans. 4c. 

35. A clerk'a income is $2698 a year, and hia espensea $4.60 
per day ; how much will he save in two years ? Ans. $2111, 

36. A speculator bought 200 acres of land at |45 per acre, and 
afterwards sold 150 acres of it for $11650 ; the balance he sold at a 
gain of $5 per acre, and received in payment $250 cash, and the 
biilance in ^heep at $5 each ; how many sheep did he receive ? 

Ans, 450 sheep. 

37. A butcher bought 9 calves for g54, and 9 lamhs for $31.50 ; 
bow much more did he pay for a calf than a lamb ? Ans. $3.50. 

38. A farmer sold to a grocer .S80 pounds of pork, at 7 cents per 
pouna ; 150 pounds of butter, at 17 cents per pound, and one cheese 
weighing 53 pounds, at 9 cents per pound ; and received ia payment 
22 pounds of sugar, at the rate of 11 pounds for a dollar; 160 
pounds of nails, at 6 cents per pound; 15 pounds of tea, at 65 cents 
per sound ; one half-harrel offish, at $18 per barrel, and one suit of 
olothus worth $27; did the farmer owe the grocer, or the grocer the 
farmer, and how much 1 Ana. the grocer owed the farmer 12 cents. 

39. A milkman sold 120 quarts of milk, at 5 cents per quart, 
and took in payment, one pig worth $1.50, and the balance in sheet- 
ing, at 10 cents per yard ; how many yards did he receive ? 

Ana. 45 yards. 

40. How many pounds of cheese, at 9 cents per pound, must be 
given for 27 pounds of tea worth 80 cents per pound ? Ana. 240. 



FRACTIONS. 
14. — VuLQAa OR Common Fractions. — When we have di- 
vided any number by a less, and find no remainder, the quotient is 
called an integer, or whole number. When we have divided any 
number by a less as far aa possible, and find a remainder still to ho 
divided, but less than the divisor, and therefore not actually divisible 
by it, we must have recourse to some method of indicating this. We 
have seen already that the conventional sign of division is this 
mark (-=-) ; thus, 3-4-4 means that 3 is to he divided by 4, and this 
being impMsible, we indicate the operation either as above or by 
writing the three in the place of the upper dot, and the 4 in the 
place of the lower, thus, f . 
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Tlie nature of a fraction may be viewed in two ways. First, we 
may eonaider that a unit 13 divided into a certain mimber of equal 
parts and a certain nnmtier of these parts taken ; or, secondly, that a 
number greater thaa unity ia divided into certain equal parts, and 
one of these parts taken ; thus, J means oitlicr tliat a unit is divided 
into i equal parts and three of them taken, or that three is divided 
into 4 equal parts and one of them taken. For example, if a foot 
be divided into i equal parts, each of these parts will be 3 inches, 
and three of them will be nine inches ; and since 3 feet make 36 
ioihes, if we divide 3 feet into 4 equal parts, each of these parts will 
be 9 inches, and hence f of 1^=J of 3. The lower figure is called 
the denominator, because it shows the denomination or number of 
parts into which the unit is sapp(«ed to be divided, and the upper 
one is called the numerator, because it shows the number of those 
parts considered in any given question. When both are spoken of 
together they arc called the terms of the fraction. 

What may be considered the fundamental principle on which all 
the operations in fractions depend is this : that the form, but not the 
value of a fraction, is altered, if both the terms arc either multiplied 
or divided by the same quantity. If we take the fraction ^ and 
multiply its terms by 2, we get g. Now, the ^ of a foot is an inch 
and-a-half, and therefore § is 6 inches and 6 half-inches, or 9 inobes j 
but we have seen that ^ of a foot is 9 inches, therefore J of a foot ia 
the same as | of a foot^ 80 also -^ of £1 and | of £1 are both ISa. 
The same will hold good whatever the unit of measure may be, or 
whatever the fraction of that unit. Hcnco, universally the form of 
a fraction is altered if its terms be either multiplied or divided by 
the same number, but its value remains the same. 

Again, if we multiply the numerator 3 by 2, but leave the 
denominator 4 unchanged, we obtain |, and, keeping to our first 
illustration, 5 of a foot is 6 times three inches, or 18 Inches, which 
is double of 9 inches, the value of f . Wo should have obtained th& 
same result by taking | and dividing its denominator by 2, without 
dividing its numerator. Hence, a fraction is multiphed by either 
multiplying its numerator or dividing ita denominator. In liko 
manner, if we take tho fraction § and divide its numerator by 2, we 
obtain f , and if we multiply the denominator of its equal J by 3, we 
obtain the same rusult, §. Hence, § is ^ off, and therefore a frae- 
tion ia divided by either dividing its numerator or multiplying its 
denominator. These princinles may also bo referred to the obvious 
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fact tfeat in dividing any quantity the greatci' tlie divisor the less tfe«- 
QuotieEt, and the less the divisor the greater the quotient. Aa it iu 
dways desirable to have the smallest numbera possible to handle, lei 
the operator observe this as a, universal rule — divide when you can. 
Fractions are classified in four different ways, according to fo^r 
dlfroreat circumstances. 

I. They arc divided into Proper and Improper Fractions. 

A proper fraction is one whose numerator is less than its denomi- 
nator. In strictness such alone ia a fraction. An improper fraction 
is one whose numerator is greater than its denominator. Strictly 
thia is not really a fraction, but only a certain quantity expressed in 
the fractional form. 

II. Simple and Compound Fractions, 

The term simple fraction, aa opposed to compound fraction, 
cspreasea that the fraction is multiplied by unity alone, as |-, which 
means either | of 1 or ^ of 5, or fXl^iXS- 

A compound fraction is one that is multiplied by some other 
quaotity. A fraction is called compound if either multiplier or mul- 
tiplicand, or both, be fractional. Thus : f of | and ^ of 11 are 
both compound, and are written JX| and ^XH- 

III. Simple and Complex Fractions. 

The term simple fraction, a"! opposed to complex fraction, means 
that there ia only one division. Thus: \\ means that a single 
number, 15, is divided by a single number, 16. 

A complex fraction is one of which either the numerator or de- 
nominator, or both, are fractional, that is, it indicates a division, 
when eitiier the given product or given factor, or both, are fractional. 

Thus : ^-^t\, or 2 and j- and t^ are complex fractions and ex- 
hibit the only three posssible forms. 

IV. Vulgar, or Common, and Decimal Fractions. 

Decimal fractions are those expressed with a denominator, 10, or 
a power of 10, e. g., ^^, ■^^, -rsstr- 

Any fraction not so expressed is called vulgar or common. 
Thus : f would be called a common fraction, but its equivalent, f^jfg-, 
would be called a decimal fraction, and is written '75, the denomina- 
tor being omitted, but its esisteace being indicated by the mark (■)» 
called the decimal point. 
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A iiused quantity ia one expressed partly by a whole nnrabci 
and partly by a fraction, as 4|, 12^. This is not another kind d 
fractJOQ, but simply another mode of writing an improper fraction, 
when the division iadicated has been perfonned as far as posaihie 
Thus : ^^^il, and ^^-^12^. 

It is often add that there are six kinds of fractions — proper, 
improper, simple, compound, complex, and mixed. This is logi 
cally incorrect, for a proper fraction ia simple, and a mixed quantilj' 
is an improper fraction in another form. 

15. — Operations in Common Fractions. — Prom the pria 
ciplea iMd down (Art. 21,) we can deduce rules for all the operations 
in fra«itions. 

I. An improper fraction ia redaeed to a mixed quantity by per- 
forming tho division indicated, as ^^^=^24^, 

II. A raised quantity is rednced to an improper fraction by 
multiplying the integral part by the denominator and adding in the 
Bumorator, as 12|:=J-g-S. 

So also an int^er may be expressed in the fractional form by 
writmg 1 as a denominator, and multiplying the terms by whatever 
nrmiber will bring it to any required denomination. Thus: ti> 
reduce 7 to the same denamiaation as |, write |^ and multiply tha 
terms by 6, and the result, ^g^-, will be equivdent to the integer 7, 
and of the same form aa |. 

EXERCISES, 

Express -^J- as a whole or mixed number. Ana. 49. 

Express f | as a whole or mixed number. Ans. 5-^^. 

Express ?/,'- as a whole or mised number. Ans. 71, 

Express 4fj"- as a whole or mixed number. Ans. 5^^. 

Express VsW" ^^ ^ wliolo or mixed number Ans, B^ff-g- 

Express -^/g"- as a whole or mised number. Ans. H^g. 

Express ^^ aa a whole or mised number. Ana. 7^'2. 

Express f | as a whole or mixed number. Ans. 7-i^. 

Express m^ as a whole or mixed number, Ans. 89. 

Express JyL^ as a whole or mixed number, Ans. lOy^-f, 
Express 'gY as a whole or mixed number. 

Express l^ as a whole or mixed number, Ans. 19^. 

Exprera 3JJ. as a whole or mixed number. Ans. ISy"^, 

Espress V as a whole or mixed number Ans. 44* 
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Express ■^'^ as a whole or mked number. 
'^ as a whole or mixed number, 
i as a whole or mixed number. 
1- as a whole or mixed number, 
p as a whole or mixed number, 
ff-!- as a wbole or mixed numbei 
1^- as a wbole or mixed number, 
improper fraction, 
improper fraction. 
15y5 as an improper fraction. 
Express 7J as an improper fraction. 
Express 49 as a fraction with the s; 



37. Bxpr^s 19s. as a fraction of £1. A 

28, Express 11 iucbes aa a fraction of a foot. A 

29. Bring J, J, J, |, jSj to the same denomination. 

Ans. -,%, ,% ^%, i 
3 11 as a fraction having the same denominator as 



Ana. 24J. 
Ans. 5^3. 
Ana. S/t- 
Ans. 5^. 
"Ans. 30|. 
Ans. 83/g. 
Ans. Ogig. 

Ans. ^^. 

Ana. ^K 



Ana. 3jVt- 

III. To reduce a fraction to its lowest terms or simplest for.n, 
divide the terms by tiicir greatest common measure. This is often 
readily done by inspection, as ^-S^:^^^, but in such, questions as 
J^sl, the most secure and speedy method ia to find the G-. 0. M. o£ 
the terms and divide them by it. Thus ; the G. 0. M. of tbe frac- 
tion J^0 is 1092, and the terms of the fraction divided by this give 



1. Reduce -^.f^^^ to its lowest terms or simplest form. Ans. J. 

2. Eeduce ^|^ to its lowest terms or simplest form. Ans. y^. 
S. iteduce |||^ to its lowest terms or simplest form. Ans. §.> 

4. Reduce ^g^'Jj'J^a to its lowest terms or simplest form, 

AaB. ^. 

5. Reduce |§^^ to its lowest terms or simpleafc form. Ans, ^. 

6. Eeduce yV^'/o *" i'^ lowest terms or simplest form. 

Ans. |. 

7. Rednoe ylHy to its lowest terms or simplest form. 

Ana, t^. 

8. Eeduce |||| to ita lowest terms or simplest form. Ans. j. 

9. Iteduce ^m to its lowest terms or simplest form. Ans. |. 
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10. Keduee ^^af* *'' ^^ lowest terina or simplest form, Ans. f . 

11. Kediioe tVsWs *^ '*^ lowest terms or simplest form. 

Ans. -fij, 

12. Eeduce |§^g to ita lowest terms or Birapleat form. Ana. ^^. 

13. Keduoe i-g-g^im *" i^^ lowest terms or simplest form. 

Ans. f . 

14. Redttoe IJjf^ to its lowest teims or simplest form. 

Alia. VVVa- 

15. Reduce ^f§| to ite lowest terms or simplest form. Ans. ^. 

16. Reduce ^f| to itiS lowest terms or simplest form. Ans- 1. 

17. Redace f ^| to its lowest terms or simplest form. Ans. ^^, 

18. Reduce ^^^ to its lowest terms or simplest form, Ans. ^. 

19. Reduce |g^g| to its lowest terms or simplest form. Ans. ^' 

20. Reduce §|||| to its lowest terms or simplest form. 

Aus. j^ 

21. Beduoe jf^Hi^^^^o to its lowest teraia or siiaplest form, 

Ans. f . 

IV, To multiply one fraction by anotlier, multiply numerator 

" y D umprator and denoniiuator by denominator.. 

=1. To illustrate that ^ of J is ^, 

1 ... 1 ... 1 taknaliaeand let it be divided into Sparta, 

111. ..111. ..Ill ami each of those, again iuto 3 parts, as in the 

margin, we find that the result is 9 pai'ta, caoli, 

of coarse, being ^ of the unit. 

We have seen tlmt a fraction is multiplied by multiplying the 
numcrator or dividing the denoniinator. Now, if it were required to 
m'jitiply f by ^, wo could not divide the denominator, as & is not 
contained in 4, and therefore we multiply the numerator and obtain 
JJ'-, but we have multiplied by a quantity equal to 7 times the 
^ven one, and therefore we must divide the product by 7, i. e. (Art. 
21,) we must multiply the denominator * by 7j which ^vea || 
for the correct product. 

EXERCISES, 

1. Multiply ^'^ by j^ ? Ans. r^^. 

2. What iiJie product of ^ by -}^ ? Ans. ||. 

3. What is the prodiiot of t'^ by | ? Ans. 4|. 

4. What ia the product of | by J-| ? Ans. g| . 

5. Wbat 13 the product of ^ by ig ? Ans. -^. 



byn 
Thu 



.y Google 



VO AErarSTETIC. 

6. Wlmt is the product of g by -f^ 1 Ans. g| 

7. What is the product of -^^-^ by -/j- ? Ans. /g^/g , 

8. What is the product of |f by yt ? Ans- Hi- 
fi. What ia the product of | by | f Ana. ||. 

10. What ia the product of || by -^ ? Ans. f^%. 

When the product haa been obtaineii it should be reduced to ita 
lowest t«rm3. Thus : the product of -,'1 by \\ ia /j'^, the terms of 
■ffhich are both diTisible by 11, and so we get lie equivalent fi-aetioa 
^. But we might as well have divided by 11 before multiplying, 
for by this method we should at once have found the fraction ia its 
wmpiest form, viz., /j. In the same manner any number or num- 
bers which are faetora of both numerator and denominatorj may be 
Omitted in the operation. This we call cancelling in preference to 
the eieeasively awkward tfirm " eancellation." This method will be 
dearly seen in exorcise 11. 

If either the mnitiplier or multiplicand be a mixed quantity, it 
must be reduced to an improper fraction before the multiplicatioa ia 
performed. Thus: ^^X^~^-X^-=Hi-^^hk• 

11. Whatfraetioniaequaltojof§of |of |of lof^of^of I? 

Ana. I. 

12. What quantity ia ec|ual to 12J multiplied by 7| ? 

Ana. 97J-^. 

13. What quantity ia equal to lO^ multiplied Lv 1 }f ? 

Ans. 36. 

14. What is the value of g of | of ^| of ^ ? 

15. What is the value of J of 4 of | of ^ ? Ans. ^■^. 

16. What is the product of 27| by 3| ? Ana. 107f^. 

17. What ia the product of |f by ^l ? Acs. j^. 

18. What is the product of 5| by 5| ? Ans. 30J. 

19. Bind the square and oubo of ^J 1 Ana, f|| and xVeV^- 

20. What is the cube of %% 1 Ans. ^^. 

21. Multiply 27 by ^ ^ Ans. 1. 

V-DrVISION OF FBACTIOWS, 
To divide one fraction by another, multiply by the recipro- 
ca] of the divisor ; or, in other worda, invert the divisor and multi- 
ply. In the Imi^uage of Bcicncej the reciprocal of a fraction ia the 
fractioii mth its teriua inverted. Thus : ^ is the reciprocal of | ; ^ 
of J. To find the leciurocal of a whole number, we must firet 
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represent it as having a denominator 1, — thus 4=f ; 6=f , SEd 
therefore the reciprocala are J and J. The rale for division may be 
proved in two ways ; 

First proof. — Let it bo required to divide -^ by |. If we 
had been required to divide by the whole number 5, we should eitiier 
liave divided (Art, 14,) the numerator, or multiplied the denomina- 
tor, — as the numerator is not divisible by 5, we multiply the de- 
nominator, and obtain ^-g ; but we have divided by a quantity equal 
to ax limes the given one, and therefore, to compensate, we must 
iQlQtlply the result by 6, which gives |g. 

&BCOMD PKOOr. — Write the question in the complex form — 

^, then (Art 14,) multiply both terms by 11, and ^ is obtained ; 

and again multiply the terms by 6, and ^§ is the result as before. — 
The two operations are virtually the same, tJiough exhibited in dif- 
ferent forms, and both ate equivalent to the technioal rule, " Invert 
the divisor and multiply." 

Mixed quantities must be reduced to improper fractions as in 
multiplication. The esprcssions multiplication and division,, as ap- 
plied to fractions, are cstensions of t}ie ordinary meanings of those 
terms, for in their original meaning, the former implies increase, and 
the latter decrease ; but when two proper fractions are miiltipUed 
together, the product ia less than either of the factors, and when one 
proper fraction is divided by another, the quotient is greater than 
eitLer the divisor or dividend. This will be seen by the annexed 
exaaa^les : 

|X|=f 3- But f=|| and ^=-3f, both greater tban |i. 

.AJso, ^S=JX|=||- But l—^^ and |=^|, both less than 

if- 

If two fractions Lave a common denominator, their quotient is 
the quotient of their numerators. We have placed multiplication 
and division of fractions before addition and subtraction, because, 
aBinTfhole numbers, multiplication and division are deduced from 
addition and subtraction, so conversely in fractions, addition and 
subtraction are to be deduced from multiplication and division, for a 
fraction is produced by division, and the multiplication of a fraction 
is merely the repeating of the divided unit a certain number of times. 
Thus : i is a unit divided iato S equal parts, aad ^ is that &actio& 
repeated 7 times, 
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EXBRCISES. 

1. Divide ^5^ by I; ^\^^Jlx^, 

2. What is the quotient of J-f divideij by J-| ? 

3. What ia the quotient of /^ divided by ^| ? 
i. What is the quotient of || divided by || ? 

5. What is the quotient of ^J J divided by |f ? 

6. What is the quotient of 36 divided by 19^ 1 

7. What 13 the quotient of 3| divided by 2§? 
6. What is the quotient of 4^ divided by 15 ? 
9. What is tlie quotient of f^ divided by 2-\^ ? 

10. What is the quotient of 75^''^ divided by 9 ? 

11. Wliat is the quotient of 6^^ divided by 9| ? 

12. Wliat is the quotient of 5^ divided by l" 



13. Divide the product off, 

14. Wliat is the quotient of -fT of H^ "^ i 

15. How many ^'j are there in -j^? 

16. What ia the value of | of f^ of |^ ? 

17. Divide 27 by 2'^ ? 



Ans.^j 
Abs. if ^Ij^ 

Ans. il. 
Aus. i 
Ans. 1- 
Ans. l-^j 

Ana. J^. 

Ans. ^' 

Ans. 8^2, 

Ans. ^. 

Ans. 

by the product of |, | and 

Ans. -U=ir 



Aus. 4^s 
Ans. Sig. 
Ans. 1 
Ans. 729. 
18 tiie square 



Hence, any quantity divided by its reoipi 

of that number, and exercise 21, of multiplication, shows that any 
quantity multiplied by its own reciprocal gives unity. 

18. Diiide f^^ by ^, and the quotient by ^^^ ? Ads. 1 j\. 

19. Divide 4 by ^-j, and the quotient by || ? Ans. i|. 

20. Divide ^ by i| ? Ans. SjVsV- 

21. Divide jg by || ? Ans. ^. 



Vl.-ADDITION OF FRACTIONS. 
We have seen tlian uo quantities can be added together eseopt 
they are in the same denomication. Wa can add 4. 71 ^ find 
■y-, aa they are all of the same denomination, sevenths, and we 
find %K We can easily sec that to add | and f, we have 
only to alter the form of f to |, and we have both fractions 
of the same denomination, and therefore can add them, — |+J=^ 
-V-. So, alao, RHI+l+-.^/3+Tli+A-H-M-i^Tl— »^ 
Dut we canuot always tell thus by inspection, and therefore must 
be guided by eome rule To find the value of |+i+8+l+-a' 
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ADDITION OP FEACTTOKS. 73 

By Art. 13 we find the L. C. M. of 4, fi, P, 0, 12 to be 72 
and the feat of the common opei-ation is ecjniTalcnt to miiltiplying 
the terras of each fraction by 72. Thus : if the terms of J be both 
mnltiphed by 72, we get |^g~54>Ji=^ji ''"* "° might as well 
have divided 72 by 4 before multiplying, aod, to balance that, have 
inultiplied the nmnerator 3, not by 72, but by the fourth part of 
V2, viz., 18, giving ^|, as the following scheme will show:— 
|]<^2^^0i.|^|=:S^|8^-sj^ jijig other fractions being altered in 
the same manner, we get 75+-^ +73+73+451 "^'^ "^ ^'^'^^^ ^^'^ 
now all of the same denomination, though not altered in value, wo 
can add them, and we find |+|+|+|+Ta'^M+7"f+ia+T^+ 
3a=4^s_ Hence the 

ItULE. 

i'i'.id the L. C. M. of all the denominators, which will be the 
cojnmnn denominator ; divide this common mtiltiple by each denomi- 
nator, and multiply the quotient by each numerator in suece^on 
for new numerators ; add all these new numerators together, and place 
the common denominator below the sum, and the fraction thus ob- 
tained will be the sum of the given fractions. If the numerator, 
thus obtained, be greater than the denominator, the resulting frac- 
tion may be reduced to a whole or u mixed number by division. 
EXEBCI BE s. 

1. Express ^'5+ J's+t'^+t'f ^^ ^ single fraction ? Ans. ||. 

2. Eind the sum of i- f, | and | ? Ana. 2|. 

3. Add together 4^, lig, 2||, 3#£ and 5^'^ ? Ans. 18/;^. 

4. What fraction is eijual to i+l+i+Ts+s'l+irs ^ ^^- II- 

5. What fraction is equal to lJ+2|+3|+4i+6g-+6« ? 

Ana. 25J5J' 

6. Express ^ of |+| of ^+| of ^ as a single fraction ? 

Ana. |g:^lii. 

7. Find the sum of l|f , 8|, 3^% and 4^ ? Ans. 183^1- 

8. Eind the sum of J of 4+12 of y+I "f § ? Ans. ^$J. 

9. What single fraction is equivalent to ^ of J+ J of |-+i of 5 ? 

Ans. /j. 

10. What single fi-action is equivalent to £ of | of ^+^ off of 
i+-Sof^of4? Ans. -i-V 

U. What single fraction ia equivalent to | of I of |-+f of | of 
S ? Ans. Pi%. 
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12. Simplify IJ^ ? Ans. l^^g. 

13. Find a single fraction equivalent to § of f of |+-^ of J ? 

Ans. I^g. 

14. Divide the sum of ^^ and | by the sum of ^ and | ? 

Ane. f^a* 

15. Simplify llilltl'^ jl*! lAllfe ? Ans.J.||. 

Ana. mi- 



VII.-SUBTBACTION OF FRACTIONS. 

What we have said of addition enables ua to give at odcc tlie 

RULE FOR BUBTBAOTION. 

Keduco the ^ven fractions, if necessary, to new ones having a 
common denominator, as in addition, and subtract the numerator of 
the less from that of the greater, and place the common denominator 
below the remainder, and the resulting fraetbn will be the difference 
between the given fractions. 

"BxAMPLEa. — (1.) To subtract -^j- from -i. Here the denomi- 
Qations being the same, we can subtract at once, and find the differ- 
ence to be /y. (2.) To find the value of | — ^. These fractions 
brought to a common denominator, as in addition, become || and 
^1, and therefore the difference is ^. (3.) To find the excess of 
i2J- above 7|-, we find new fractions with a common denominator, 
pia., ^j and Jf, and we write 12j^ — 7^|. Now we are required 
EiBt to subtract || from ^, but aa we cannot do this directly, we 
take one of the 12 preceding units, and call it |^, (for ||=^1,) then 
|^4-^^-:^3a^ and 15 — 24=^4j t^^ti ^s subtract the 7 from the re- 
maining 11 ; or, as in simple subtraction, 8 from 12, and we find 
the total excess to be 4^. In practice it is most convenient to sub- 
tract 15 from 24, and add 8 ; thus 24—15^9, and 9+8— IT, and 
the answer is i^{. 

EXERCISES. 

i-i-i=i=i- 2.J,-T'i=rV 3-ft-A=A- <l.f-4}=J3. 

5. What is the difference between | and jg ? Ajis. ^|. 

6. What is the difference between 4|| and ^^^ ? Ans. J. 

7. What is the difference between |^ and -^-g ? Ana. 3^. 

8. What ia the excess of 205 above Q^ ? 4ns, lOUf 
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9. From 5-^^ take 3| ? Ans. 2^^=^. 

10. Whatia the difference between 5j% and fijigyij? Ans. ^||a. 

11. Whatisthevalueoff+|— l-f-^-^— J? ■■ Ans/^l, 

12. What is tiie difference between 100-j^ and SOfJ- ? 

Ans. 49441, 

13. What is the difference between J of |- and J of J ? Ana. 

14. Wliat is the difference between f of /g and ^ of ^ ? 

Ana, ij%%. 

15. What is the value of H' i — | — l+H ^ Aas- h 

Vm.-DENOMINATE FRACTIONS. 

Hitherto we have treated of fraotiona absfractly, anti wo must 
DOW apply the principles laid down to denominate numbers, and 
show how a fraotioa may be transformed from one denomination ti> 
another of the same kind, e. </., how a fraction of a BhilliBg may be 
expressed as a fraction of a pound, and \ice versa. 



(1 .) Reduce the given quantCli/ to the lowest denominatio^t wJticIt 
it expresses. ^2.) Reduce the itnil in the terms of whichit is to he 
easpresseif to the same denomination, and (3,) make the former the 
Kwmerator and the latter the deaomiaator, and the fraction mil be 
et^reesed in (Ae required terms. 



1. Toespreaa 2 ft. 9 in. as a fraction of a yard. KeduoiQg2 ft. 
9 in. to inches, we get 33 inches, and one yard is 36 inches, — t!ie 
fraction therefore ia || or -]-i. 

2. In like manner to espres92qrs., 24 lbs. as the decimal ofacwt. 
we have 2 qvs., 24 lba=74 lbs., and 1 cwt., ia 100 Iba., so that the 
taction is ^s%^-|J. 

3. So alao 3 roods, 32 rods, csprcaaed as a fraction of an acre is 
ili "^ iS of an acre. 

4. To exprera 17 cwt., ii qra., 10 lbs. as a fraction of a ton V7C 
have ^^■^•^=^^%=j^-^^=^^. 

5. Espress 48 minutes, 48 seconds as a fraction of an hour. 

6. Express 13s. 4d. as a fraction of £1. Ans. £3. 

7. Express 36 roda as a fraction of a mile. Ans. ^j^a^^^j)- 

8. Express 4s. 4d. as a fraction of £1. Ans. £Jg. 

9. Espross4^d. as a fraction of Is. Ans, |a. 

10. Expreaa 1 oz. troy as a fraction of 1 lb, Ans. 7'^-. 
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11. Espress 40 11)3. as a fi-action of 1 cvrt, Ans. | cwt. 

12. EspresB 50 lbs. aa a fraction of 1 ton. Ans. ^'g ton. 

13. Express 72 lbs. aa a firaetion of 1 cwt. Ans. ^f cwt. 

14. A day is 23 hours, 56 minutes, 48 seconds, nearly; what 
fraction of this will 7 hours bo 1 Ans, 7''-^g'^. 

15. Express 96 square yards as a fraction of au acre. Ans. ^g*g. 

16. Express 14 yards as a fraction of a milp. Ans. g^g. 

17. What fraction of a year (365J- days) ia one month (30 
days) ? Ans. :^^. 

18. Express 100 yards as a fraction of a mile. Ana. g^. 
ieuts as a fraotioa of a dollar. Ans. 3^. 

!3 60 lbs. as a fraction of a owt. Ana. g, 

21. A man has an income of $3610 a year, and saves ^ of it} 
how much doca he spend ? Ans. 92062§. 

To find the value of a fraction in the denominations which the 
integer contains, redueo the numerator to the nest lower dcnominar 
tion, and divide the result by tJie denominator; if there be a re- 
mainder, reduce to the next denomination, and divido, again, and 
continue the same operation till thore is either no remainder, or 
Sown to the lowest denomination by which the integer is counted. 
Thus, since a ton is 20 cwt., ^ of 6 tons is 120 tons divided by 7, 
which gives 17 cwt., with a remainder of 1, which, reduced to cjts., 
will give 4, iu which 7 is not contained, and the 4 qrs. reduced to 
lbs,, will give 100, and tliis divided by 7 produces 14| ; so that 
§ of a ton ia 17 cwt., qrs,, 14§ lbs. 

EXERCISES. 

1. "What is the value of /^ of a ton ? Ana. 11 cwt., 2 qrs., IGf lbs. 

2. What is the value of /„ of a yard i Ans. 2 feet., 8| in. 

3. What ia the value of ^| of a mile t 

i. What is the value of ^g of a shilliug Stg. ? Ans. llgd 
5. What is the value of j of a ton? Ans. 11 cwt., 1 qr., 17| 

fi. What is the value of % lb. troy ? Ans. 8 

7. What is the value of j% of a shilling ? Ans. 5j 

8. What is the value of $g ? Ana. 83e cts. 

9. What is tho value of ^ of $6 ? Ans. U- 
10. What is the value of ^ of $8 ? Ans. $Q. 

To change a fraction to one of a lower denomination, reduce tho 
numerator to that denomination, and divido by the denominator. 
Thus : ^^Is- of a dollar is 700 cts. divided by 145, which gives i^-. 
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BXBROISUa. 

1. Express 7^5 of a foot aa a fraction of an inch. Adb. |i. 

2. Express ji^ of a owt. as a fraction of a Th. Ans. |. 

3. Express jJ^ of a lb. as a fraction of an oz. Ans. ^, 

4. Express J of /j of a yard as a fraction of ft foot. Ans. |^. 

5. Express ^""^ of a rod as a fraction of a yard. Ans. |f. 

6. Express|-of J ofanaore asafraotioa of a rood. Ans. J. 

7. Hcuuca 3^13 cwt.,to tlio fraction of a pound. Ans. lly'^a lb. 
3. Reduce ^t of ^ ^^y to ^lis fraction of a minuto. 

Ana. 68^ min. 
9, What part of a second ia the one-millvmth part of a day ? 

Ans. ^^ sec. 

10. E^duce £,.^^ to tlie fraction of a penny, Ans, 6^d. 

11. Eeduce tj^ of a pound avoirdupois to ttc fraction of an oz. 

Ana. I oz. 

The reducing of a denominate fraction from one of a lower fo 

one of a higher denomination being the converse of the last rule, we 

must perform the same operation on the denominator as was there 

d on the numerator. 



Tkia, f d. is £3^5, for ^ axiVxa o =^-h-S=-^h' 

EXERCISES, 

1. Wtat part of 1 lb. troy is f of a grain? Ads, g, 

2. "WTiat part of 4 days is | of a minute? Ans. ^^ 

3. What part of 5 bushels is | of | of a pint? Ans, j 

4. What part of a rod is 2| of-^^^ of an inch? Ana. f 

5. Wliat part of 2 weeks is ^^ of a day ? Ans. -5 



DECIMAL FRACTIONS, 
16,^ — We have seen already (Art. 3,) that every figure to the 
right is one-tenth the value it would have if removed one place to 
iho left. Thus, resummg our former example, 8 standing alone 
means 8 units, but if we place another 8 after it, thus 88, it now 
meana 8 tens, so that the last 8 is one-tenth of the first. Now, since 
the 8 to the right expresses units, another 8 placed to the right will 
express eight-tenths of the same unit, and auother suhjoiaed will 
express -jg^ of the unit. Thus we see that the decimal notation is 
directly an exteMion of the Arabic Hence arose the convenient 
mode of writing S/j! in the form 8.7. bv which is indicated that all 



.y Google 



78 AnirmiETic. 

the figures before the decimal point (,) represent integers, aniJ all 
after it fraotions, each being one-tenth of wbat it would bo if one 
place further to the left. Therefore 888.888 ia eight hwadre^, eight 
fens, eight wiifs, — eight-tenths, eight one-hwadredfhs, and dght 
one-thousandths; or, /g+ToS+TsS^- These added will g^ve 
T^du's+lBos+To^iS! ^"^ /ols^! which, for brevity, is written .888, 
and may be read eight hundred and eighty-eight one-thousandths ; or, 
as is naual, pomt 888, or decimal 888, but never properly eight 
huniJred and eighty-eight. In the eame manner as 80 means 8 tens 
and ao units, so .08 means no tenths, but 8 hundredths, and .008 
means no tenths, no hundredths, but eight one-thousandths, &o. — 
Hence we see that for every cipher in the denominator, whioh is 
"■Iways 10 of a power of 10, there must be a %uro in the numerator 
when expressed decimally. Thus : -j^g must be written dcdmally 
.008. From this we see that removing the decimal point one place 
to the right ia the same as multiplying by 10, and removiag it ono 
place to the left is the same as dividing hy 10 ; bo, also, removing 
the point two places to the right is the same as multiplying by 100, 
and removing it two places to the left is the same as dividing by 100. 
This is the principle already laid down for the reduction of doUara 
to cents, and cents to dollars, 

I,— Reduction op Common Ebaotions to Decimals —Let 
it now be required to express the common friction -J ai ■! decimal. 
We Lave seen (Art. 14,) that we may multiply the tcrma of any 
fraction "by the same number without changing the value of the frac- 
tion. Let us then multiply the terms of | by 1000, and we get 
%%m- ^'^ ^^'^ ^^™^ piuoiple we can divide the terms by the same 
number without altering the value. Let us then divide by 8, and 
we get -^-^t where the denominator is a power of 10, and therefore 
the fritction is in the decimal form, and may be 
written .625, the denominator being omitted. But 
^)^^C0-625 ag i( £g j^Qt always apparent by what power of 10 

we must multiply, so that when the terms are divi- 

20 ded by the given denominator, that denominator 

16 may be transformed into 10 or a power of 10, i. e., 

T into 1 followed by a certain number of ciphers, 

AQ we may as well add ciphers, one by one, as we 

proceed. This is exhibited in the annexed exam- 
ple. From these principles we can deduce a rule 
for reduemg a eommon fraction to a decimal. 



.y Google 



DECBLAI. PMCnONa. 



Diinde the nvmemtor, with a cipher of ciphers annexed, hy the, 

tknondiiatw. Thus |i will give, as m the margin, .GS75. la the 

examples ^ven we find that the addition of three 

ciphers to the firstj and four to the second, 

-' -S' makes the numerator divisible by the denomina- 

„. _ tor without remainder. Such fractions are cal- 

140 led terminating decimals. From this we see 

iiiS that there are common fractiftns whose terms 

can be multiplied by such powers of 10 as will 

jjg make the numerator divisible by the denomina- 

tor without remainder, but it often happens that 

80 no power of ten will effect this, and that remain- 

80 ders occur which cannot be made divisible even- 

ly hy the douommator, by the addition of any 
nnmier of ciphers. Such fractions will never terminate, acd there- 
fore are called interminate, and the common fraction can never be 
expressed exactly in the decimal form, and all we can do is to make 
an approximation more or less close, according to the number of de- 
cimal places to which we carry it. Let us take the fraction i. — 
First, 9 ia not contained in 1, and therefore we 
.,,(,, ^inof^'j p^^aa the decimal point in the quotient, and add a 
ij cipherto the numerator, and we find that 9 is coip 

— taincd once in 10, with a remainder 1, — annexing 

30 another cipher, we again obtain 1 in the quotient, 

^° and tins will obviously continue ad infinitum,. — 

OQ This recurrence is marked by a dot or dash over 

14 the figure, thus: ,1 or ,1'. If we express ^ as a 

"tT decimal, we find that after we have got sis figures 

gg in the quotient, we have a remainder 1, the same 

__ as the original uumerat^r, and therefore we should 

40 again obtain the same quotient .142857, and 

35 hence this is called a circulating or periodic deci- 

"^ mal, and the first and last of the recurring figures 

49 are marked with a point or trait. Thus : .142857 

— or .1'42857'. Again, it oft*in happens that some 

figures do not recur whilst others following them 
do, as in the annexed examnle, after we have got 
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iS tiie 11500 which gave us the third figure 3, in the quoti 
cut rectirs, and hy pursuing the division, 
wc shoald find 345 recurring without 

, ■ ■ end. When all the figures recur, the 

3oa00j|1110(.12345. fraction is called a pure periodic deoi- 

mal ; when only some of them recur, it 

78100 ^ called mixed, and the term rspeater ia 

6S600 applied whea only one figure recurs, aa 

1150Q0 i— -1111, &fl.=.i or /^=.58333, &c.= 

.583. Since the denominator ia always 
10, or a power of 10, and since 10 has 
no factors but 2 and 5, and therefore 
powers of 10 no factors hut 2 and 5, or 
powers of these, it follows that no deci- 
mal will terminate except the denomina- 
tor be expressed by either or both of 
these, or some power or product of them. 
Hence all terminating decimals are deri- 
ved from comnioa fractions having for denominator some figure of 
the series 2, 4, 8, IG, 32, &e., or 5, 25, 125, &e., or, 10, 20, 40, 50, 
60, 80, loo, &o. 

EXEHCISES. 

1. Reduce the common fraction J to a decimal. Ans. .25, 

2. Reduce the common fraction ^ to a decimal. -Ans, .5. 

3. Reduce the common fraction f to a decimal. Ans. .75. 

4. Reduce the common fraction J to a decimal, Ans. ,3. 

5. Reduce the common fraction i to a decimal, Ans, .1. 

6. Reduce the common fraction J to a decimal. Ans. .125. 

7. Reduce the common fraction ^ to a decimal. Ans. .10. 

8. Reduce the common fraction 4 to a decimal, Ans. .142857. 

9. Reduce the common fraction ^ to a decimal. Ana, .2. 

10. Reduce the common fraction ^^y to a decimal. Ans, ,1. 

11. Reduce the common fraction y',- to a decimal. Ans. .09. 
Ifi. Reduce the common fraction ^U to a decimal. Ans. .083. 

13, Reduce the common fraction f to a decimal. Ans. .6. 

14. R«duce the common tVaction | to a decimal. Ans. ,8. 
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15. Eeduee 

16. Kcduee 
IV. Eedwce 

18. Eeduce 

19. lleduee 

20. Ueduce 

21. Eedwce 

22. Keduee 



DECDUL ■FEA.CTIONS, 

tlie common fraction | to a decimal, 
the common fraction ^ to a decimal, 
the common fraction f to a decimal. 

fraction ^ to a decimsd. 

fraction -J to a decimal. 

fraction | to a decimal. 

fraction -J-J to a dceimal. 
the common fraction ^ to a decimal, 
the common fraction -J| to a decimal, 
the common fraction \i to a decimal. 



25. Reduce the common fraction \^ to u decimal. 

26. Kednee the common fraction jfg to a decimal. 

27. Keduee tte common fraction U to a decimal. 



SI 

Ana. .83. 

Ana. .375. 

Ans. .625. 

Ans. .875. 

Ans. .4. 

Ans. .714285. 

Ana. .90. 

Ans. .916. 

Ans. .923076. 



, Reduce the common fi 



TifaJ to a declnial. 



i. .001. 



29. Reduce the common fraction ^^ to a decimal. 

Ans. .4683544303797. 

30. Reduce the common fraction -g-^-g to a decimal. Ans. .0044. 

31. Reduce the common fraction ^'^ to a decimal. 

Ans. .0204081632653013122448979591836734693877551. 

32. Express -g'g decimally. Ans. ,01. 

33. Express -g^g decimally 

34. Espress -g^g decimally. 

35. Express tsBct dscim"Jly. 
To reduce a denominate numhet Xu the form of a decimal frac- 

tioHj reduce it to the lowest denomination which if amtams ; reduce 
the integral unit to the eame denomination, and divide the former 
hy the latter. 

Thus, to express 18s. 4d. as a decimal of £1, we must reduce it 
to pence, the lowest denomination given, and divide it by 240, the 
numher of pence in M\, which gives the fraction ^|g^:=||;=|J, and 



this reduced to a decimal, 

15a. lO^d. is reduced 

£1 are 480, and t|A— -iS- which 



In like manner 
H, and the half-pence in 
deeimallv is .79376. 



.y Google 



■16)11 



g2 AEirnMETIO. 

BXERCISE&i 

1. What decimal of £1 is lis. 4^d. ? Ans. .56875. 

2. Express 15s. 9|cl. as a decimal of £1. Ans. .790625. 

3. What decimal of a square mile is an aero? Ans. .0015625. 
i. Express 1 pound troy as a decimal of 1 pound, avoirdu- 
pois.* Ans. .82385714. 

5. Keduco 17 ewt. to the deoiimil of a ton. Ans. .85. 

6. Express || of a cwt. as a decimal of a ton. Ans. .046875. 

rl'^^^^'^^'^^ The operation annexed is often 

22.6875-H25— .9075 eonvonient in practice. To reduce 

r9075^-.726875 ^^ '^^■>. ^ ^^^■' ^^ '^'■' ^^ *'"■' *" 

est the decimal of a ton. First, we 

11.726875-^20:^58634375 divide the 11 oz. by 16, the num- 

— bcr of oz. in 1 lb., and then annex 

the 22 Ihs., and divide by 25, tho 
lbs in a qt., and eo on. The first 
£5)22.6875 fijrm of the work is best suited for 

illustration, the second is neater ia 

4) 2,9075 practice. The principle is the same 

20111 726875 ^® *^^^ implied ia tlie general rule 

^ven above. 

;DS634375 

ADDITIONAL EXEKC1BE6. 

■ 7. Reduce 10 drams to the deoimal of 1 lb. Ans. .0390625. 

8. Eeduoe 11 dwt. to the decimal of 1 lb. Ans. .04583. 

9, Express 1 oz., avoirdupois, as a fraction of 1 oz., troy, (see 
note.) Ans. .9114583. 

10. Eeduee 5 hours, 48 minutes, 49.7 seconds to the decimal of 

a day. 

' A caution seems neceasarj lare, for since tho pound (troy,) contains 12- 

ounces, and the pound (avoirdupois.) 16. Ihe natural conciuEion would be 

that the pound (troy) is 3^ or J oi the pound avnh; 

dupoiB This IS not correct for the oaooo troy ex- 

5760-7-12^480 ''^ds the ounce avou-dupoia by 42^ grains, thougli 

7000-5-16=^4374- the pound avoirdupois (700U gra.) exceeds the' 

pound Troy {674{)grs) by 12*0 grains. This will 

difference. • 42i 1"- manifest from Hie operation on the margin, 
where the standard weiehy are Riveu. 
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DECIMAT. FrACTIONS. £3 

II. — Reduction oir Decimals to Common Feactiorb. — 
To find the common fraction corresponding to any given decimal. — 
This involves three eases according as the fraction is a terminating 
decimal, a pwre circulating decimal, or a mixed circulating decimal. 
The first case scarcely requires proof. We give it, however, in 
order to assist those unaccustomed to the algebraic notation, to under- 
stand more clearly the form of illustration used in the other cases. 

Let us tate tho fraction .9375, and use d for decimal. We now 
write d;^.9375, and multiplying both terms by 10000, we obtain 
10000 d;^9375, and therefore ^=^f^^siji '^^^^^ reduced to its low- 
est terms ia J|, the common frselion required. This is simply put- 
ting for denominator 1, followed bj a cipher for each figure in the 
decimal. 

To find the value of a pure circulator, suppose .6. 

Putd=.6, or d=:,666, and multiply by 10, which 

~" "*" ^vcs 10 d^6.66, and writing the former expres- 

9 d^=6 ^°" beneath, and subtracting, we get 9 d=6, and 

conseq[uently d:=| or f, the common fraction 

sought. 

Let ua now seek the vulgar fraction correspond- 

looSita ^^ "* •'^- ^^ ^='*^' """'''^'^ ^y ^''°' ^""^ 

] subtract as before, and there results a remain- 

99 d— 72 mainder of 99 d^72, or d=5g— 7^- 

Again, to find the vulgar fraction cores- 

d— .5681 ponding to .5681. Multiply first by 10000, 

10000 dr^5681.81 ^„^ tjjg„ j^y 100^ ^^^ subtract the latter 

100 d= 56.81 f^^ jjjg former, and you obtain 9900 d= 

9900 d=^5625 5625, and hence d=^§^|g, which roduoed fo 

its lowest terms is f f . 

From these investigations the three following rules for the three 

^ases mentioned are derived ; 

I, 1/ the fraction he a terminating derAmal make if the numera- 
tor, amdfor denominator write 1, folbwed b^ as many ciphers as 
there arefywes in the decimal. 

II. If the decimal he a pure circulator, make the dibits of the 
decimal the numerator, and for denominator write as many nines ai 
there arejigwca in the period 



.y Google 



Si ARITHJtSTIC. 

HI. If the, dedmal le a mixed cirailator, mhtract t1te -non^ir- 
culatiiig part from the whole decimal to the end of the first j)eTiod. 
both being treated as whole nvmbers ; make ike remainder the nume- 
rator, and for denominator write as many nines as there are drcukv- 
tivg figures, and after them as maaiy dphers as there are now-cma(- 
tating figures. In aU cases reduce to the lowest terms. 



3. Fiad the vulgar fraetioa corresponding to .04. AnS. -^^ 

2. Find the vulgar fraotion corresponding to .54. Ans. y'Y- 

3. Find tho vulgar fraction corresponding to .24o7, Abs. 33V5. 
i. Find the vulgar fraction corresponding to .1. Ans. J. 
&. Tind the vul^ir fraction corresponding to .3. Am. J. 
6. I'iiid tlie vulgar fraotion eorresponding to .7. Ans. ^. 
1. rind ihs vulgar ftaction corresponding to .75. Ai^. ^. 

8, Pind the vulgar fraction corresponding to ,47543. 

Ans. |f#s. 

9. I'ind the vulgar fraction corresponding to i68354430379t. 

Ans. ^3. 

10. Find tie vu^ai fraction corresponding to ,49. Ans. J. 

11, Find the vulgar fraction corresponding to .162. Ans. ^'tV 
13. Find the vulgar fraction corresponding to .14. Ans. ^g. 
13. Find the vulgar fraction corresponding to .0138, Ans. At. 
11. Find the vulgar fraotion corresponding to .5681. Ans. ||. 
15- Find the vulgar fraction corresponding to .593, Ans. |-^. 

The last rule may be deduced from the other two in the follow- 
ing manner :— Let ua take the mixed circulator .418, and this being 
lunltiplied by 10, the four becomes a whole number, nnd to preserve 
the same value, 10 is put as a divisor, which gives ^-p^p or ^'jj^, 
but by rule II. we iave ,iS:=^-|, and lieaoe the wbole may be writ- 
ten 4-|-||=i s^^^^^^^g^ll, and this result corresponds to 
nilelll."* 
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lY.- ADDITION & SUBTRACTION OF DECIMALS. 

i^rom what Las been said, it is plaia that decimals can be addec! 
and aubtraeted just as whole numbers, care being taken to keep the 
decimal points in the same verticil line. In all operations into 
which repetenda enter, it fihould be observed that in order to have a 
traalt true to any given number of places, it ia generally desirable 
to carry out the repetend to one or two places more than the required 
(inmljer. It ia often sufficient, however, to lillow for what would be 
oarriefl, which can usually be done by inspection. In all cases, res- 
pect fihould be had to the degree of exactness wHch the nature of 
the oaloulation requires. The figures beyond those required can be 
estimated and added in. Tliua, if only five places are required, and 
the calculation be cavrled to sis places, and the seventh figure is 
stage one, it should be added to the aiath figure, 

This may be stated in the form of a 





RULE. 




Add and subtract as in whole numbers, 


keeping the decimal 


points in the same vertical Une. 






EXEftCISEB. 




(1) 


(2.) 


(3.) 


1.78645 


8.58333333-f 


51.250000000 


3.97863 


17.74747474+ 


3,414444444+ 


7.8439B 


112.08080803-1- 


7.6;!73737374- 


432782 


6.12500000 


.38a5556&5+ 


9.54179 


15.66666667 


11.875000000 


11.69857 


.76969697 


7.S758758T5+ 


B.48401 


11.00000000 


7.111U1I11+ 


44.66213 


171.97297979 


00.079.%0724 



2) the eighth figure of each of the fifth and isisth lines 
is made 7 instead of 6, which renders it unnecessary to make any 
albwauee for the repatends that would follow, hut this change ia not 
made on any of the last figures of exercise 3, and tlierefore wc add 
2 for what would be carried from the tenth decimal pla<3e tci tho 
ninth. 

4. Find in the decimal form the sum of J, |, J, |. Ana 2.316. 

5. Find in the decimal form the sum of J, J, f, |-j, |^, |j, j|g. 

Aus. 6.0078125. 
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6. Find in the decimal form the sum of ||, ~, 3^, x^- 

Ang. 2.34&, 

7. Find io the decimal form the emn of 2|, 4^, 5^^. 

Ans. i2.r;p. 

8. What 13 the sum of .786425, .975324, .176009, .32, 
.62519375, .4 ? Ans. 3.23295175. 

9. Add to 6 places 18.1276, 11 .349, 12.145, 8.648, 15.23. 

Ans. 65.504414. 

10. Find to 6 places the sum of 15.7, 12.4, 18.387, .416, .74637, 
.9, A5, 10.45, .12345. Ana. 59.351152. 

11. What ia the sam of .76, AIG, .45, .648, .23 to five phioos 
of decimals ? Ana. 2.52087. 

12. Eedjioe to decimals, and find the sum off, Jjji 24' si- 

Ans. 1416. 

13. Find the sum of 427, .416, 1.328, 3,029, 5.476 to ^x 
places of deoimaJa. Ans. 10.678037. 

14. Required the sum of 1.25, 1.4, 1.637, 1.885, 1.684, 1.937, 
1.148 and 1.764085. Ans. 12.750458. 

15. Find the sum of 46331, .81532, 154926, .7532 to true to 
four places. Aas. 2.1867. 

16. From 3.468 substcact 1.2591, and yoa find the ese^s 
2.2089. 

17. What is the excess of 10.008576 above 5.789 ? 

Ans. 4.219576. 

18. From 11.4 take 1.48, and there remains to six places 



19. What ia the excess of 7.8 above 1,3754658 ? 

Ans. 6.424534i. 

20. What ia the difference between 9.46574, and 418345 ? 

Ans. 5,28229. 

21. Express, decimally, thcdiffereace between §+1+4+1+^, 
and H4+ls- -^^- 2-34613+. 

22. What is the difference, accordii^ to the decimal Dotation, 
between I and ^g true to six plaeea of decigiala ? Ans. .636363. 
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23. What is the difference between ^ and | expressed decimally 
tnio to six decimal plaees ? Ans. .071428, 

24. What is the differenoo between the vulgar frsictions cones- 
ponding to .49 and .5 ? Ans. 0. 

25. Find the value of .786425+.975324+.176009+.32+ 
.62519375— 3.28295175+.4. Ans. 0. 

26. What is the difference between 138.6012, and 128,8512 ? , 

Ans. 9.75 

27. What is tic excess of 31.6322 above 5. 674+1. 83 +.312 6+ 
18.62+4.3+.395— .5. Ans. 1.0007. 

28. What ia the excess, expressed decimally, of 5.83 alwve 4||. 

Ans. 1.6582. 

29. What is the difierencs between 8.375 and 7^ true to six 
decimal places ? Ans. .946428. 

30. What ia the value of C01.050725~441.001— . 00625— 
3.818475—156.1 +.125. Ans. .25. 

V."]!mLTIPLICATION' OF DECIMALS. 

If we multiply a dcoinial by a whole number, the process is pre- 
cisely the same aa if the multipKcand were a whole Bumber, but CEto 
must be taken to keep the decimal point in the same 
relative position. Thus, in the annexed example, aa 
5.678 there are three decimal places in the multiplicancl, we 
6 make three also in the product. K wo have to multiply 
~~ a whole number by a decimal, we must mark off a deci- 
mal in the product for each decimal in the multiplier. — 
The reason of this mill be manifest from ihe eonsidera- 
5678 tioa that if we multiply 8 units by .6, or /„, we get j g, 
■6 or 4.8, *, e., 4 units and 8-tenths; and again, when we 

' ~T multiply 7 tens by .6 or /j, we get ^f^-^^iZ units, whiob 

with the 4 units already obtained, make 46 units, and 
"we now have arrived at whole numbers. The same 
illustration will apply to multiplying by .66, whicli requires two de- 
cimal places to be kid off from the right. Therefore, for every de- 
cimal place in the multiplier one must be cut off in tlie product, and we 
saw already that for every decimal plaee in the multiplieand, a dcci- 
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mal place must be cut off in the product, and therefore we conclude 
that for every decimal place in both factors, a decimal place must be 
marked in the product. It may be well to vary the illustration by 
observing that aa the teniJi of a tenth i? a one-hundredth, tenths 
multiplied by tenths ^vc hundredtba , so aho the product of tenths 
and hundredths is thousandths, and so on Thus 2 or /g, multi- 
plied by .3 or /g, is ygg. Now, .G would not represent this, for 
that would mean j^ ; hence, it is necessary to prefis a cipher, and 
write .06, and this agrees with what has been already noted (Art. 3) 
regarding whole numbers, viz., that we are compelled by the nature 
of the notation to introduce a zero character, and m the present in- 
stance the cipher means that there are no teniJis, just as it indicated 
in the case referred to that there were no tens. So, also, ^^^^j would 
be written decimally .006, which would mean that there are no 
tenths, no hundredtis, but 6 thousandths. From these exulauatioDa 
we deduce the 



Midtiply, as in whole nwihh^s, and att off from the right a ded- 
mal place for every one in iotlh midtipKer and m/ultiplicnnd. 

EXAMPLES. 

Multiply .78 by .42. Here we multiply as if the quantities 

were whole numbers, and in the product point off a decimal figure 

for each one in both multiplier and nrnltiplicand. In 

(1.) .78 ^^- Ij *'i^ number of figures in the product is the 

.42 same as the number in both factors, and therefore we 

have no whole number in the result, but four decimal 

„^^ places. In Ex. 2 there are four decimal places ia 

the factors, and there are six figures in the product, 

,3276 and consequently two figures represent whole num- 
bers. In Hx. 3, when we multiply 
6 by 3, we obtain 18, but if we had 
(2.) .674 (3.) 4.56 carried the repitend out one place far- 
34.6 2.43 thor we should have had 5 to be mul- 

7J~~ T^Kn tiplied by 3, aud consequently 1 to 

2696 1826 carry, so we add 1 to the 18, and in 

2022 913 I'l'o manner we must allow 2 when 

multiplying by 4, and 1 whea multi- 

23.3204 11.0929 plying by 2. 
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1. Multiply 749 by 63.1. Ans. 472.619, 

2. Multiply .15G by .143. Ans. .022308. 

3. Multiply 1.05 by 1.05, and the prodnet by 1.05. 

Ans. 1.157625. 

4. Find the continiKil prod'icl, of .2, .3, .2, .2, .2, .2. 

Ans. .000064. 

5. Iilultiply .0031 by 21. Aug. .0441. 

6. Multiply 3.18 by 41 J. Ans. 132,606. 

7. Multiply .08 by .036. Aqb, .00288. 

8. Multiply .13 by .7. Ans. .091. 

9. Multiply .31 by .32 Ans. .0993. 

10. Find the eontiniial prodnet of 1.2,3.25, 2.125, 

Ans. 8.2875. 

11. Multiply 11.4 by 1.14. Ana. 12.99(3. 

12. Find the continual product of .1, .1, .1, .1, .1, .1. 

Ans. .000001. 

13. Multiply 1340 by .003. Ans. 9.93. 

14. Find the eontinuaJ product of .101, .011, ,11, 1.1 and 11. 

Ans. ,001478741. 

15. Multiply 7.43 by .862 to six places of decimals. 

Amj. .64083i), 

16. Multiply 3.18 by 11.7, and the product by 1000. 

Ans. 132606. 

17. Multiply .144 by .144. Ans. .020736. 

18. What is the continual product of 13.825, 5.128 iind .001? 

Ans. .0708946. 

19. What is the continual product of 4.2, 7.8 and ,01 ? 

Ans. .3276. 

30. What is the continual product of .0001, 6.27 and 1 5.9 ? 

Ans. .0099693. 

Contracted Method. — In many instances where long lines of 
figures are to be multiplied together, the operation may be very much 
shortened, and yet sufficient accuracy attained. Wc may instance 
what the student will meet with hereafter, calculations in compound 
interest and annuities, involving sometimes most tedious operations. 
By the following method the results in such cases may be obtained 
with groat ease, aud correct to a very minute fraction, U wc aro 
computing dollars and ceats, and extend our caloulatioa to fotu 
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places of decimals, we are treating of the one-hnndredlh part of a 
cent, or tho ten-thousandth part of a dollarj a quantity so minute as 
to become relatively valueless. Heaoe we oonolude that three or 
four decimal places are sufEoient for all ordinsixy purposes. There 
are cases, indeed, in which it is necessary to carry out the decimals 
farther, as, for instancB, in the case of Logarithms to bo considered 
hereaftor. The principle of the contracted method will bo best ck- 
plained by comparing the two subjoined operations on the same 
quantities. 

Let it b« required to find the pi'oduct cf 6.35642 and 47^i53, 
true to four places of decimals ; 



XTTiNDED OPERATION. 


OOKTRACTED OPERATION. 


6.35642 


6.35642 


47.6453 


3546.74 


19106926 


2M2568 


317 


8210 


444943 


2542 


568 


38138 


38138 


62 


2542 


444949 


4 


317 


2542568 




19 

9. ffllTiPrl 



RULE FOR THE OONTEAOTED METHOD. 

JPlice the nmita' figure of the whole numher under the last reqidred 
dedmal place of the muUiplicandj and the other integral figures to 
the right of that in an inverted order, and the decimal fffwres, aha 
■w, Qsi inverted order, to the left of the integral unit ; rmiitiplg ly 
each figure of the inverted multipUer, heginning with the figure of 
the mmltipUcand immediateli/ above it, oiaitting aUfigwres to the 
tight, "but aUowing for what fuovM have been carried if the decimal 
Tiad been carried out one place farther — -place the first figwre of each 
partial product in the same vertical cohmn, and tlie others in verti- 
cal columns to the left ; the sum of tliese cohmvns wiU be the required 



Thus, in the above example, we are required to find the product 
correct to four decimal places, therefore we set tho units' fij^ure, 7, 
aader tlie fourth decimal figure, and the tena' figure, 4, to the right, 
and the decimal figures, 6453, to the left in rcvccsod order ; tlien wc 
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multiply the whole line hy 4, and then we multiply ty 7, omitting 
the 2 which stands to the right, but allowing 1 for what would have 
beea carried, that is, wo say 7 times 4 is 28, and 1 is 29, and we 
write the nine under the 8, the first figure of the first partiiJ product. 
By comparing the contracted method with the figures of the extend- 
ed form, which are to the left of the -vertical line drawn after the 
fourth decimal figures, it will ho seen that the figures of each column 
are the same but placed in reversed order, which mates no differenc-i 
in the sum, as 5+3—3+5—8. This is the same principle as the 
contracted metliod of multiplying by 17, 71, &c., suggested ia the 
article on simple multiplication * 

The object of writing the multiplier in a reversed oriJer is simply 

to make the work come in the usual form, aa otherwise we should be 

crossing and recrossiog, so to speak, as will 

be seen by the operation in the mai-gin. — 

6.35642 Beginning with the left hand figure of the 

47.6453 multiplier, and the right hand figure of the 

"TTTgRDQ multiplicand, we find the first partial pro- 

444949 duct; then taking the second figure of the 

38138 multiplier from the left, (7) and the second 

2542 figure of the multiplicand from the right, 

"J' we get the second partial prodiict, and so on, 

2 allowed moving one place each time towards tJie 

_______^____ right in the multiplier, and one place to- 

302.8535 wards the left in tho multiplicand. This is 

so different from the ordinary mode of ope- 
ration, aa to he excessively awkward and 
puzzling, and this gave rise to the idea of reversing the order of the 
digits. We append this remark as most persona cajinot at fij:at eight 
comprehend the reason of the inveraon. 

* Lot the loaruflr observe that all the flgm'oa of tbe 6f3t column are of the 
Hamo rank, viz., ten-thousandths, aad therefore may be added togeOier, and 
^ tie value of each figure fa increaaefl or decreased 10 tiinea according to 
lis poahion to left or right, it follows that all figures at eqnal distances from 
the decimal point, wliether to right or left, are of the same rant, i, e., unita 
Will be under units, tens under tens, tenths under tenths, hundredths trnder 
liaadredliis, &c., &c. The contracted method is not of much use in termina- 
ting decimals wWoh extend to only a few places, but it saves a vast deal of 
labour in cjuestions which involve either repetends or terminating decinmls 
expressed by a long line of decimal figures 
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ADEITIOKAL SXEBCISES. 

21. Multiply .26736 by .28758 to four decimal piaccs 

Aq9. J769, 

22. Multiply 7.285714 liy 36.74405 to five decimal places. 

Ans. 267.70665. 

23. Multiply 2.650419 by 1.733 to six decimal places. 

Ads. 4.578932. 

24. What decimal fraction, true to six places, will express the 
product of j% roaltiplied by ^'^ ? Ans. .113445. 

25. What decimal fraction is equivalent t« ||Xf|? 

Ans. .46748. 

26. What is the gcoond powei- of .841 ? Ans. .707281. 

27. What is the product of 1 .65 by 1.48, true to Bve places ? 

Ans. 2.45975. 

28. Express deeunally 2y^X|. Ans. 2.393162. 

29. What is the product of 73.6371 by 8.143 ? 

Ans. 599.627207r, 

30. .§81472 X -01 286, true to five places, wiU give .00876. 

In the last exercise it must te observed that since 
rR2inn ihexe is no whole number, and five decimal places are 

, |__ required, we must place a cipher under the fifth decimal 

egi figure, and write .01286 in reversed order. That the 

136 result is a suf&cieEtly close approsimatioii will be 

55 evident from the consideration that the last figure 6 

• is only six one-hundred-thousandtha of tlie unit, and 

.00876 consequently the next figure would bo only one-mil- 

lionth nart of the unit. 



VL-DIVISION OP DECIMALS. 

We have already seen (1) that we cannot perform any operation 
except the numbers concerned &re of the Same denomination, or one 
of them be abstract ; (2) that when a deaominatc number is used 
dther as a multiplier or a divisor, it ceases to be denominate, and 
becomes abstract, and (3) that the rules for addition, subtraction, 
multiplication and division of integers apply equally to decimals, the 
only additional requiromeiit being the placing and moving of the 
decimal point. 
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Suppo'ie tnen we ire required to divide 1.2321 by 11.1, we mw&t 
y (1) bring both quantities to the same denomiontion. Now the 
dividend is earned down to teu-thousands for 1.2321^1-(--,%^u^a'jj, 
and therefore wc express 11 1 in the corresponding form, ten-tioa- 
sandthsoi 114-i'"oiM5> '^^ ^^ 1000, so that wo chango the fcrrm, hut 
not the Talus of 11.1, the divisor. Again, by (2) the .1, which 
originally expressed a tenth of some unit, and therefore was in realiSy 
denominate, now becomes abstract as one of the figures of the givea 
factor of 1.2321, by means of whioh we are to find the other factor.. 
Hence by (3) we can now divide 1.2321 by 11.1000, asif both wei-o. 
whole numbers, and this is the reason for omitting the decimal point 
when wo have made the number of decimal places equal. Beginners 
generally feci a difficulty in conceiving how a fraction divided by a 
fraction can give a whole number. The difficulty may be easily re- 
moved by noticing that ^ is contained tioice in i^ for |=^^, e. g., a 
half dollar contains, or is equivalent to, two quarter dollars. Thna 
the fraction | divided by the fraction J, givea the whole number 2. 
So, also, ^ is contained 4 times in 4, and therefore ^-^J^=4, a wh'^le 
number. Hence, when we have reduced the divisor and dividend to 
the same denomination, we may omit tho decimal point, as we have 
only to 0nd hov) often, the one is contained in the other. Hence the 



^ the number of decimal places in the divisor and dividend le 
not egual, make them equal 5y sullying ciphers or repelends, and 
then divide as in whole nwiAers, and the quotient so far will be a 
whole nuTnber, hut if there is a remainder, annex ciphers or repetends, 
and ike^rt of the quotient thus obtcdned will he a decimal. 

The decimal places may be supphed as the work proceeds, aa it is 
easy to see how many ciphers or repetends must be supplied ; for we 
have seen In multiplication that the number of decimal places in any 
product must bo equal to all the decimal places in the factors, and, 
since a dividend must always be viewed as a product, it follows that 
tlie difference between the number of decimal places in dividend and 
divisor will indicate how many ciphers or repetends must be supplied. 



1. Divide 47.58 by 26.175 to sis decimal places. 

Ans. 1.817765. 

2. Diiide 70.8946 by 13.825 to three places. 

Au6. 5.123. 
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3. Divide 4(38.7 by 3.365 to six places o. 

Ana. 139.309889. 

4. Express decimally l-f-^gg. Ans. 233.3. 

5. Express in tho decimal form ^ of ^-^g of | true to sis places 
of decimals. Ans. 1.054687. 

6. Divide the whole number 9 by the fraction .008. Ans. 1125. 
1. What is the quotient of 5.09 by 6.3 ? Ans. .81 nearly. 

8. Divide .54439 by 7777. Ans. .00007. 

9. What decimal is obtained by dividing 1 by 10.473654 ? 

Ans. .09547766. 
10. What is the difference between f-4-| and |-i-}^ in the deci- 
mal form? 



The work 
ted by the following esamplf 

.14736).23748 (1.611 
14736 



CONTRAOTED METHOD; 

y often be much abbreviated ia tho marinep eshibi- 



8 304 8 

Here it is required to divide .23748 by .14736. Since both 
divisor and di,vidend contain the same number of decimal piaffes, 
no alteration is needed, and so we-ean at once reject the decimal po'nt, 
^ind divide as in whole numbers. Tho principle of the contraction 
is simply what has been already espMned, viz., that all we look for 
in Buoh calculations is a sufficiently close approsimation, by which 
we mean an approximation sufficient for all practical purposes. For 
this reason, when we have obtained the integral part of the quotient, 
we may omit one figure of the divisor in succession after eadi operar 
tion, as the value of each figure decreases in a tenfold degree as we 
descend towards the right, and after three decimal figures the eirori 
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or deficit rather, becomes only tliousandtlis, whieli are very rarely 
worth taking into account. For csample, if the calculation regards 
dollars 3Dd cents, the error n.t the fourth decimal place would he only 
the miMhousanidth part of a cent. 



Arrange the fractions as in the, ordinary mode; find thefint 
fi^are of the quotient and the fir$t remainder ; then, instead of 
annexiaig aperiodicfywre or a cipher, cat off the right hand figure 
of the divisor, and use the remaining figures to find the next figure of 
the quotient, and so on. 

It is usual to mark tlie figures aa they are aucccssivoly cut oS hy 
jilaoing a point below each, la multiplying by each figure of the 
quotient, allowance must be made for what would have heea carried 
from the figure of the divisor last cut off, had it been used ia the 
division. , 

The vertical line drawn through the ordmary form shows how 
closely the two modes correspond. As has abeady been remarked, 
it is dodrablo, in order to secure aeeurnoy, to carry the figures of 
repeteads lo one or two places more than are reiiuired. 
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Diride 73.64 by .432, and .43683 by .54637 to 4 decimal 
places eacL. To Bliow that there ^11 be three integral places in the 
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quotient of Ex. 1, we must consider that there are two places of whole 
numbera in the dividend and none in tho divisor, and, therefore, if 
wo divide 73 and 6 th £ t d imaJ place of the dividend by .4, 
tho first figure of th bviao w t three integral places Hence, 
aince we are to ha i ui d mai places, we &h^ll hive sevon 
figures in all. Tlu nt t n la cstremely useful when thae are 
many decimal places 

3. Find the iju t entof 8 1>134 — 7.3524 to foui decimal places. 

Ans. 1.1715. 

4. Divide .61 by 13.543516 t« five decimal pWa. Ans. .04549. 

5. Divide .58 by 77.482 to five decimal places. ^a. .00756, 

6. Divide .812.54567 by 7.34 to three decimal places. 

Ads. 110, 

7. Divide 1 by 10.473654 to six decimal places. Ana. .09547. 

8. Divide 7.126491 by .531 to sis decimal places. 

Ans. 13.4208S7. 

9. Divide 1.77975 by the whole number 25425. Ans. .00007. 
10. Divide t« eight phcos .879454 by .897. Ans. .93043921, 

"VIL-DENOMINATE DECIMALS. 
To exfTfSS one denominaie nwmher as a fractvm of another of tho 
same kind, reduce both to the lowest d&iominatwn cotitaincd m 
&.ther, make the former the nvmemtor and the latter the denom^ 
nator of a comiiion fraction, and reduce the fraction so fowui to <r 
decimal in the manner already pointed out. 

EXAMPLES. 

To express 16 cents as a fraction of a dollar : Here the lowest 
denomination mentioned is eenta, and we redues a dollar to coats 
and write yj'jj^^/s, and, dividing 4 by 25, we get .16. To espri^s 
lis. 4J(I. as a decimal of £1, we reduce both to hidf-peneo, and 
obtain Ib^^^tsu, which, reduced to a decimal, ia .56875. 

GXEBOISES 

1. Reduce 5a. lOp. to the decimal of £1. AnB. £ .29375. 

2. Reduce lO^d. to the decimal of £1. Ans. £ .04375. 

3. Reduce 16s. 9fd. to the decimal of £1. Ans. £ .790625. 

4. Express 3 roods and 11 rods as a decimal of an aero. 

Ans. .81875. 
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5. E£pre3»8Gwt.,lqT.,71bs.,asadecimaJofaton. Aus. .166. 

6. Eedueo 37 rods to the decimal of a mile, Ab3. .115625. 

7. Redneo 7 oz3. 4 dwts., to the decimal of a pound. Ana. .6. 

8. Keduce a pound troy to the decimal of a poond avoirdupois ; 
correct to six decimal places'* Ana. .822857-f-. 

9. Eeduoe 5 Lours, 48 minutes, 49 . 7 seconds, to the decimal of 
a day, taken as 24 hours. Ans. .2422419. 

10. Espreas an ounce avoirdupois as a decimal of a pound troy. 
Ana, .9114583. 

•Vm.-BEDUCTION TO DENOMINATIONS. 

To find the value of a fraction m the lower denominations, 
expressed as u decimal of any giwn denomination, multiply in suc- 
cession by the numbers latdch express the given and lower deimmiiiai- 
tians, and after each multiplication, cut <^from the right as many 
decimal f^res as a/re contained in the given deem,alj andthefigurts 
tinihej^to/t&fd&^mai point will give the reguirea.vahe. 

EXAJllPtES. 
1. To find the value of .64379 of a pound (apothecary). We 
12 multiply by 12, by 8, by 3 
and by 20, which gives 7 oza., 



over 8 gra. Eepetenda must 
iB..30384 be reduced to common frac- 
3 tions, or found i^prosimately. 



8.23040 
2. To find tbe value of .t : of a day, 
which is 18 houB^ 33 Mia, mi JlW^y 



^ lorry 1 



siiioa 

155555 
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EXEROISE a. 

1. What is the Tame of £.475 ? Ana. 09. 6d. 

2. What is the value of .7 of a cwt. ? 

Ans. 3 qrs^ 3 ids., 1 oz,, 12f dra. 

3. Whatia theValueof .5416of aBhiUingsterling? Ans. 6^d. 

4. What is the value of .(5845 of s cwt, ? 

Ans. 2 qrs., 20 lbs., 10 oz., 94||. 

5. What is tfee value of .4 of Ss. 4^d ? We have .4—^ and 
9s. 4Jd., multiplied by 4, and the product, divided by 9, gives 4s. 
2d.j the osact value. 

6. What is the value of .026 of 1° 15' ? Reducing .02S to a 
vulgar fraction, we get ^gg=^^, and multiplylr^ 1° 15' by 2, and 
dividing by 75, we find 2', 



RATIO AND PBOPORTIOIT. 

17.— Batio is the relation which one quantity bears to another 
of the same kind with respect to magnitude, or the number of timea 
tiiat the less is contained in the greater. Thus, the ratio 7 to 21 is 
S, because 7 is contained 3 times in 21, or 21 is 3 timea 7. The 
Bame result is obtained if we divide 7 by 21, for we then finJ 
^j=^, which means that 7 is J of .-!., and this expresses the very 
fiame relation as before ; for, to say tliat 7 is J of 21 is precisely the 
same as to say that 21 is 3 times 7. (See not* under Inverse Pro- 
portion.) And, therefore, 3 is called themeaanre of tie ratio. The 
liumbeTS thus compaved are called the terms of the ratio — the first 
the antecedent and the second the consequent, and the relation is 
written 7 : 21. The sign ( : ) origiaally indicated division. 

That the magnitudes must be of the same kind will be obvious 
ftom tlie consideration that 7 bags of flour could have no ratio to 
21 dollars, for multiplying 7 bags of flour by 3 would not make 
Biem 21 dollars, hut 21 bags of flour, and multiplying 7 dollars by 
S would not make them 21 bags of flour, but 21 dollars. Hence, 
the less could not be increased to make the greater, escept they are 
homogeneous, or of the same kind. 

-Troportion is the equality of ratios. 

The ratio of 9 to 27 is 3, but we have seen that the ratio of 7 co 
21 is also 3, therefore the ratios of 7 to 21 and of 9 to 27 are tSia 
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Bamo, or 7h-21=:9-7-'27, and these quantities are, therefore, called 
proportionals. The sign ( : i ) was formerly uaed for equality, and 
is still retained for equality of ratios, and the sign (:^) is used for 
the actual equality of quantities, though ooeaaionally used for 
equality of ratios. Hcnoo, the usual mode of writing the equahtf 
of two ratic« is 7 : 21 : ; 9 ; 27. Such a statement b called a pro- 
portion, or an analogy, and is read — 7 ia to 21 aa 9 to 27, i. e,, 27 
ejuieeds 9 as many times as 21 exceeds 7, and this is expressed }>j 
saying 27 is the same multiple of 9 that 21 is of 7, or that 9 is tiia 
same sub-multiple, measure, or aliquot part of 27 that 7 is of 21. 
The four quantities are called tha terms of the proportion ; the first 
and last are called the extremes, and second and tiiird the tneana ; 
also, the first and third are called homologous, or of tie same name, 
i. e., both are antecedents, and so the second and fourth are homo- 
logous, for they arc both consequents. The last term is called a 
fourth proportional to the other three, and we shall denote \\ by F, P. 
There are two simple ways of testing the correctness of an analogy. 
The first is to divide the second term by the first, and the fourth by the 
third, and if the quotients are equal, the analogy is correct. This 
is manifest from what has been already said. The seooud prindple 
is, that, if the analogy be correct, the product of the extremes i» 
eqnal to the product of the means. To prove thia, let us resume 
the analogy, 7 : 21 ; ; 9 : 27. We have seen that 21-^-7=27-^-9, ot 
3=3. Now, if each be multiplied by 63, we have (by Ax. II., 
Cor.,) 189=189. But 189 is the product of 27 hy 7, the extremes, 
and also of 31 by 9, the means — these products then are always 
equal. From this simple principle we readily deduce a rule for find- 
ing a fourth proportional to three given quantities. Let the quao- 
titl^ be 48, 96, and 132, written thus : 48 ; 96 ; : 132 : , the required 
quantity. Now, 132X96=12672, the product of the means are 
therefore equal to the product of the extremes. We have, therefore, a 
product, 12672, and one of its factors, 48 , hence, dividing this 
product hy the ^ven factor, we find the other factor to he 264,, 
which is therefore the fourth proportional, or fourth term of tho 
proportion, and we can now wi'ite the whole analogy, thus : — 
4f : 96 : : 132 ; 264, To prove the correctness of the operation, 
multiply 234 bj 48^ and 12673 is obtained, the samo ns before. 
Hence, 
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Divide the produ^ of ike second and thad te^em&h}} (he j^rst^wvl 
tlie quoH^t will be the required fourth term. 

To show the order m which the three ^en quantities are to be 
arranged, let it be required to find how much 730 jards of linen will 
cost at the rate of S30 for 50 yards. It is plain that the answer, or 
iburth term, must be dollars, for it is a price that is required, and in 
order that the third term may have a ratio to the fourth, the $30 must 
be the third term. Again, aiuce 730 yds. will cost more than 50 yds., 
the fourth term will be greater than the third, and therefore the second 
must ba greater thsra the first, and therefore the etatement is 
60 : 730 : : 30 1 4th proportional, and by the rule iaa^— U^,^ 
^438, the fourth term, and we can now write tho whole analogy, 
50 yds: 730 yds :: $30 ; $438. 

'Xhia may be called the ascending scale, for the second is greater 
than the first, and the fourth greater than the third. If the ques- 
tion had been to find what 50 yards of linen will cost at the rate of 
$438 for 730 yards, we still find that the answer will be dollars, and 
that therefore, as before, dollars must be in the third place, but we 
see that the answer will now be less than 438, as 50 yards, of which 
the price is required, will cost much less than 730 yards, of which 
the price ia given, and that therefore the second term must be less 
than tho first. Hence the statcmeat is 730 yds : 50 yds : : $438 : . 
1'. r., and by the rule iJL8j«e=30, the fourth proportional. We now 
have the full analogy 730 yds . 60 yds:: $438 : |30. As the 
second is less than the firat, and the fourth less than the third, this 
may be called the descending scale. If the first should tarn out to 
be equal to the second, and therefore tho third equal to the fourth, 
we should say that the quantities were to each other in the ratio of 
eqiuMty. 

HULE FOU XHE OBDEfi OF THE TERMS. 

If the gmstion implies that the comequmit of the second ratio 
nrnat he greater than the tmfeeedent, make the greater term of the 
Hrst ratio the conse^snt, a-nd the leas the antecedent, and vv:e versa. 

The questions hitherto considered belong to what is called Direct 
Proportion, to distinguish it from another kind called Inverse Pra- 
portion,; because, in the former, the gieater the number given, thc- 
le^ will be the corresponding number rcQuired, and vice v&$<*. 
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wliereas, in tfie latter, tie greater the number givea, the less will ba 
the Dumber required, and vice versa. To illustrate this, let it he 
required to find how long a stack of hay will feed 12 horses, if it will 
feed 9 horses for 20 wests. Here the answer required is time, and 
therefore 20 weeks wil! be the antecedent of the second ratio ; hut 
the greater the number of horses, the shorter time will the hay last, 
and tiioreforo the fourth term will be leas than the third, and there- 
fore the statement will not be 9 : 12, but the reverse, 12 ; 9 ; and 
hence the name Inverse, because the term 9, for which tlie time (20 
weeks,) is given, and which therefore we should espect to be in the 
first place, baa to be put in the second ; and the term 12, for which 
the time is required, and which therefore we should expect to be in 
the second place, has to be put in the Sxet, and thus the whole ana- 
logy is 12 : 9 : : 20 : 15.* 

The principal changes that may be made in the order of the 
t«rms, will be more i-eadily and clearly understood by the subjoined 
scheme, than by any explanation in words : 

Original Analogy : 8: 6;; 12 ; 9 for 8X9=72=6X12. 

Alternately: 8: 12:: 6: 9 for 8x9=72=6x12. 

By laversioa : 6 : 8 : : 9 : 12 for 6x12=72=8x9- 

By Composition ; 8+6 : 6 : : 12-J-9 : 9 or 14 : 6 : t 21 : 9 for 
14X9^126=6X21. 

By Division; 8—6: 6::12— 9: 9 or 2: 6:;3 : 9 for 2X9= 
18=6X3. 

By Conversion : 8 ; 8—6 ; : 12 : 12—9 or 8 : 2 : : 12 ; 3 for 
8X3=24=2X13. 

Simple transposition is of^n of the greatest use. Lot us tstkc 
an easy practical example. In calcula- 
ting what power will balance a given ^ f b 
weight, when the arms of the lever are 
known, let P be the power, W the 
weight, A the arm of power, and B 
the arm of wo^ht. The rule is, that 
the power and weight are inversely as 
the arms. This solves all the four possible cases by transposition. 

" Inverse ratio is soiiietinies apoken ol, but in reality there is no bub! 
Iliing. It is true that Inverse Proportion reqiures tbe tcriiiB of one of tli 
ratios to be iavertea, bat that is a matter of analogy, not of ratio, for we hav 
seen already that 7-^21 expresses the rerv same relation as ll-*-7.— (See m 
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A : B : : W ; P, gives tlie power wiieo tlio otiiers are known, 
B L A : : P : W gives the weight when the others are known, 
W I P : : A : B gives the arm of weight when the others are known, 
P ; W : : B : A gives the arm of power when the others are known. 
Ttie work may often he contracted in the following manner : — 
KeBuming our example 48 : 9G ; ; 132 : fourth proportional, we see 
that SQ is double of 48, and therefore the ratio of 48 to 96 is the 
same as that of any two numbers, tte second of which is double the 
first, and 48 : 96 is the same as 1 : S, and we reduce the analogy to 
the simple form of 1 : 2 : : 132 : 4th prop., and we have J-=f X2^264, 
the term required, as before. In the example 50 : 730 : : 30 : 4th 
term, we have i^^-g^^i^fM^iAK^fiJlil =73x6 =438. This is 
equivalent to dividing the first and second by 10, and the first and 
third by 5. Heaoe we may divide tlie first and second, or first and 
third by any number that will measure both. The same principle 
will siso be illustrated by the consideration that tie second and tliird 
are multipliers, and the first a divisor; and if we Brst multiply, and 
then divide by the same quantity, the one opcrartion will manifestly 
neutralize the other. Thus : 48 : 96 : : 132 : F. P. may be written 
1X48 : 2X48: : 132 : E. P. ; where it is plain that since by first 
multiplying 132 by 48, and then dividing by the same, the one 
operation would neutralize the other, both may be omitted. 

In proportion, when the means are equa], such as4 : 12: :12 : 36, 
it ia usual to write the analogy thus^4 : 12 : 3G, and 12 is called 
a mean proportional between 4 and 36. To prove the correctness of 
this statement, we multiply 36 by 4 and 12 by iteelf, and as both 
gire 144, the analogy is correct. Now, as 144 is the square or 
second power of 13, so 13 is called the second root, or square root of 
144, or that which produced it, or the root from which it grew ; hence, 
to find a mean propoilional between two given quantities, we have 
the following 

RULE . 

Multiply them togetlier, and take the square root of the product, 
Thus,inthe above exaniple,4x36=144, the square root of which 
is 13. Again, to find a mean proportional between 9 and 49, wo mul- 
troductory remarks.) The term BeciproeuJ Batio Ja liable to tbe same objec- 
tion, for tiiougli 3 and J are reciprocals, yet tiey express tlie same relation. 
When the espresaioa Iituerse Batio m legitimately used, it does not refer to 3 
eingh ratio, but means that iim ratios arc so related IJiat om of ttiem must b» 
inverted. 
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tiply 49 by 9, which is 441, the square root of which ia 21, which 
13 a mean proportional hfitweon 9 and 49, i. e., 9 : 21 : 49, or, writ- 
ten at full kngth, 9 : 21 : : 21 : 49. Proof: 49x9—441 and 
21X21=^441, Aa the learner ia not suppt^cd, at this stage, to 
know tho method of finding the root? of ciuantitiea bejoad the limits 
of the multiplication table, we append a tablo of scjuares and roots at 
the end of the book. 

When each quantity in a series is a mean proportional between 
two adjacent quantities, the quantitjes are Baid to be continued, 
or continual proportionals. Thus : S : 4 : 8 : 16 : 32 : 64 : 128, 
and 3 : 9 : 27 : 81 : 243, are series in which each ia a mean pro- 
portional between two adjacent ones. Let us take 16 and the two 
adjacent ones, 8 and 32— the analogy is 8 ; 16 : ; 16 : 32. Proof: 
8X^2—256, and 16X16—256. So ak), 27 and the adjacent terma, 
9 and 81. The analogy is 9 : 27 : : 27 : 81, and the proof, 9X81= 
729, and 27X27=729. 

This subject will bo treated of at length in a subsequent part of 
the work, but this explanation has been introduced here to fill up 
die outline and let the learner understand the nciture of continued 
proportionals. 

BXEKCiaES. 

1 If 6 barrels of flour cost $32. what will 75 barrels cost ? 

Ans. ^00. 

2. If 13 yards of cloth cost |21, what must be paid for 12 
yards ? Ana. $U. 

3. How much must be paid for 15 tons of coal, if 2 tons can bo 
purchased for $15? Ans. $112.50. 

4. If you can walk 84 miles in 28 hours, how many minutes 
will you require to walk 1 mile ? Ana. 20. 

5. What will 14 horses cost, if 3 of the average value caa be 
bought for $270? An.'i. $1260. 

6. What must be paid for a certain piece of cloth, if j of it cost 
$9. Ana. $13.50, 

7. If 5 men are required to build a wall in 5 days, how many 
men will do the same in 2^ days ? Ans. 10. 

8. If 1 6 sheep are f of a flock, how many are there in the same ? 

Ana. 24. 

9. "What niaat be paid for 4^ corda of wood, if the cost of 3 cords 
is $10 ? Ans, $15, 



.y Google 



104 

10. What is tlie iieight oi a tree which casta a shadow of 12S 
feet, if a stake 6 feet high produces a shadow of 8 feet ? Ana. 93|. 

11. How long will it take a train to rua from Syracuse to Os- 
[cego (a distance of 40 miles), at the rate of 5 miles in 15 f^ minutes ? 

12. If 15 men can build a bridge in 10 days, how many men 
will be ret^uired to erect three of the same dimensions ia J the time ? 

Ana. 90. 

13. If a man receive $4,50 for 3 days' work, how many days 
ought Tie to remaio in hia place for ^25 1 

14. How much may a person, spend in 94 days, if Le wishes to 
save $73.50 out of a salary of $500 per aannm ? 

15. If 3 cwt., 3 qrs., 14 Ihs. of sugar coat $36.50, what will 
2 grs., 2 lbs. cost ? Ana, $4,S79+. 

16. 5 men are employed to do a piece of work in 5 days, but 
after working 4 days tliey find it impossible to complete the job in 
lesB than 3 days moje, how many additional men must be employed 
to do the work in the time agreed upon at first ? Ans. 10. 

17. A watch ia 10 minutes too fast at 12 o'clock (noon) on Mon- 
flay, and it gains 3 minutes 10 seconds a day, what will be the time 
by the watch at a quarter past 10 o'clock, A. M., on the following 
Saturday ? Ans. 10 h. 40 m. 36^^ s. 

18. A banirupt owes |972, and his property, amounting to 
$607.50, is distributed among bis oroditors ; what does one receive 
■whose demand ia §11.33^ ? Ans. $7,083+. 

19. What ia the value of .15 of a hhd. of lime, at $2.39 per 
hM.? Ans. $,3585. 

20. A garrison of 1200 men has provisions for ^ of a year, at 
(bs TOte of ^- of a pound per day ; how long will the provisions last 
ni flie same allowance if the garrison be reinforced by 400 men ? 

Ans. 6^ months. 

21. Tf a piece of land 40 rods in length and 4 in breadth mate 
ill! acre, Iiow long muat it be when it ia 5 rods 5J feet wide ? 

Ans. 30 rods. 

22. A borrowed of B 8745, for 90 days, and afterwards would 
return the favor by lending B $1341 ; for how long should he lend 
it? 

23. If a man can walk 300 miles in 6 successive days, how 
Hianj miles hoa he to walk at tlie end of 5 daja ? Acs. 50, 
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24. If 495 gallons of wine cost $3D4; how much will $72 pay 
for? Aqs. 9i>gal. 

2B. If 113 head of cattle consume a certain quantity of hay iu 9 
days; howlong will the same quantity last 84 head? Ans. 12 days. 

26. If 171 men can build a house in 168 days ; ia what time 
will 108 men build a similar house ? Ans. 266 days, 

27. It has been proved that the diameter of every circle is to the 
circumference as 113 : 355; what then is the circumference of the 
moon'a orbit, the diameter being, in roijud numbers, 480,000 miles ? 

Ans, 1,507,964^"^^ m. 

28. A round table is 12 ft. in circumference ; what is its diameter ? 

Ars. 3 ft. 9l'il in. 

29. A was sent with a warrant ; after he had ridden 65 miles, B 
was sent after him to stop the esecutiou, and for every 16 Juiles that 
A rode, B rode 21 ; How far had each ridden when B overtook A 1 

Ads. 273 miles. 

30. Find a fourtli proportional to 0, 19 and 99. Ans. 209. 

31. A detective chased a culprit for 200 miles, travelling nt the 
rate of 8 miles an hour, fcut the culprit had a start of 75 miles ; at 
what rate did the latter travel ? Ans. 5 miles an hour. 

32. How much rum may be bought for gll9.50, if 111 gallons 
i-^oiit $89,625 ? Ans. 148 gallons. 

33. If 110 yards of cloth cost $18 ; what will 363 pay for ? 

Ans. 385 j-ards. 

34. If a man walk from Eoebester to Auburn, a distance o'j (say) 
'7-5 miles in 27 liours, 54 mimites ; in what time will he wai^ at the 
isume rate from Syracuse to Albany, supposing the distance to be 
io2 miles ? 

So. A butcher used a false weight 14| oa., instead of 16 oz. L.- 
ii pound, of how many lbs. did ho defraud a customer who bought 
112 just lbs. from him? Ans, 9|-| lbs. 

36. If 123 yards of muslin cost $206'; how much will 51 yards 
i;ost? Ans. |85, 

37. In a copy of Milton's Pai'adise Lost, containing 304 f'^q, 
the combat of Michael and Satan conimeneea at the 139th page; at 
\5hat pa^ may it be expected to commence in a copy containing 328 
pages? 

Ans. Tho fourth proportional ia 149H ; and hence the passage 
will commence at the foot of page 150 

38. Suppose a man, I)y travelling 10 hours a day, performs s 
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journey in four weeks wiihoiit dKbecratiDg the Sabhaih; now many 
■weets would it take him to perform the same journey, provided he 
travels only 8 hours per day, and pays no regard to the Sabbati ? 
Ans. 4 weeks, 2 days. 

39. A cubic foot of pure fresh water weighs 1000 oz., aToirdu- 
l^ioia ; Sad the weight of a vessel of water containing 217J eubio in. 

Ans. 7 lbs., 13ff| oz. 

40. Suppose a certain pasture, in wliioh are 20 cows, is sufEcEent 
to keep them 6 weeks ; how many must be turned out, that the same 
pasture may keep the rest 6 raonths ? Ans. 15. 

41. A wedge of gold weighii^ 14 lbs,, 3 oz., 8 dwt., is valued al 
£514 4s. ; what ia the value of an ounce ? Ans. £Z. 

42. A mason was engaged in building a wall, when another came 
up and asked him how many feet he Lad laid ; he replied, that the 
part he had finished bore the same proportion to one league whioll 
■^^ does to 87 ; how many feet had he laid ? 

43. A farmer, by his will, divides his farm, coo^sting of 9? 
acres, 3 roods, 5 rods, between his two sons so that the share of the 
younger shall be | the share of the elder; required the shares. 

Here the ratio of the shares is 4 : 3, and we have shown that if 
four magnitudes are proportionals, tie first term increased by the 
second is to the second as tie third increased by the fourth is to the 
fourth. J^ow, 97 acres, 3 roods, 5 rods, being the sum of the shares, 
we must take the sum of 4 and 3 for first term, and either 4 or 3 fni 
the second, and therefore 7 : 4 : : 97 acres, 3 roods, 5 rods ; W.'P., t. e., 
the sum of the numbers denoting the ratio of the shares is to one of 
them as the sum of the shares ia to one of them. This {^vea for the 
elder brother's share, 55 acres, 3 roods, 20 rods, and the younger's 
share is found either by repeating the operation, or by subtracdng 
the share thus found &om the wholoj giving 41 acres, 3 roods, 25 
rods. 

M. A legacy of $398 is lo be divided among three orphans, in 
parts which shall be as the numbers 5, 7, 11, the eldest receiving the 
largest share ; required the parts ? 

i6i^, the share of the youngest, 
ilj^j, the share of the second 
: lOcC^, the share of the eldest. 

45. Three sureties on ^5000 are to be given by A, B and 0, so 
tiiat B's share may be one-half greater than A's, and C's one-half 
groatei' than B's j required the amount of the Bceuritv of each ? 
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Ans. A'sshare, $l(l52Mj% ; B'b, $1578.941| ; C's, «2368.42-,^-5, 

46. Suppose that A starts from Washington and walks 4 miles 
an hour, and B at the Bame time starts from Boston, to meet him, at 
the rate of 3 miles an hour, how far from Washington will thoj 
meet, the whole distance being 432 miles ? 

47. A certain number of dollars is to be divided hetween two 
persons, the less share being f of the greater, and the difference of 
the shares $300 , what arc the shares, and what is the whole sum to 
be divided ? Ans. Less share, $1600 ; greater, $2400 ; total, $4000. 

48. A certain number of acres of land are to be divided into 
two parts, such that the one shall be ^ of the other ; required the 
parts and the whole, the diilereooe of the parts being 716 acres ? 

Ans. the less part 537 acres ; the greater, 1253 acres ; the wholo, 
1790. 

49. A mixture is made of co[!per and tin, the tin being J of tho 
copper, the difference of the parts being 75 j required the parts and 
the whole mixture ? Ans. tin, 37| ; eopper, 112^ ; the whole, 150. 

50. Pure water consists of twogassos, oxygen and hydrogen; the 
hydrogen is about fj of the osjgen ; how many ounces of water will 
there be when there are 7S4i|oz. of osygeamore thanof hydrogea? 

Ans. 1000 oa. 



COMPOUND PROPORTION. 

Proportion is called simple when the question involves only one 
condition, aud compound when the question involvesmore conditiona 
than one. -' j uach condition implies a ratio, simple proportion is 
esproased, when tho required term is found, by two ratios, and com- 
pound, by more than two. Thus, if the question be. How many 
men would be required to reap 65 acres in a given time, if 96 men, 
working equally, can reap 40 acres in the same time ? Here there 
is but one com3ition, viz., that 96 men can reap 40 acres in the 
given time, which implies but one ratio, and when the question has 
been stated 40 ; 65 : : 96 : P.P., and the required term is found to 
be 156, and the proportion 40 : 65 ; : 96 : 156, wc have tho propor- 
tion, expressed by two ratios. But, suppose the question were. If 
a man walking 12 Lours a day, can accomplish a journey of 250 
miles in 9 days, how many days would he require walking at the 
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game rato, 10 hours each 3ay, to travel 41)0 miles 7 Here there are 
two conditions, viz. : first, that, in the one ease, ho travels 12 houra 
a day, and in the otter 10 hours ; and, secondly, that the distances 
are 250 and 400 miles. The statement, as wo shall presently show, 
would be 10:12 1 ..0.17? Hero each condition im- 
250 : 400 J " ' =^^* plies ono ratio, 10 : 12 and 
250 ; 400, and when the required term, which is 17-^^, is found, 
there aro four ratios, viz., the two already noted, and 9 : 17/-, gives 
two more, one in relation tg 10 ; 12, and ono in relation to 
250 : 400. This wiil be evident, when we have shown the method 
of statement and oparatioa. 



11 ; 
1 


:33; 
:3 


:12; 
: 12; 


;F.P. 

;3G 


18' 
1 


; 5 : 
; 5 : 


:3G; 
: 2: 


;F.P. 
; 10. 



2: 10. 



Let the qtiestion be, How many men would be required to reap 
o3 acres in 18 days, if 12 men, working equally, can reap 11 acrea 
ill 5 days ? 

We first proceed, aa on the left mai^n, as if there were only one 
condition in the question ; or, in other words, aa if tJie number of 
days were tho same in both eases, and the question were — If 12 
men can reap 11 acres in a given time, how many men will be re- 
quired to reap 33 acrea in the same time. This, then, is a question 
in simple proportion, and by that rule we have the statement — 
11 : 33 : ; 12 : F. P., which, by contraction, becomes 1 : 3 : : 12 -. F. 
P. ; and thus, we find F. P. to bo 36, tho number of men required, 
if the time were the same in both cases. Tho question is now 
resolved intn this : How many men will be required to reap, in 18 
days, the sa/me gwrntkif of crop that 36 men can reap in 5 days? 
This is obviously a case of inverse proportion, for the longer tho 
time allowed the less will be the number of men required, and hence 
the statement, 18 ; 5 ; 36 : F. P., which, by contraction, becomes 
1 : 5 : : 2 ; F. P., which gives 10 for the number of men. The 
work may be shortened by making the two statements at once, as on 
the right margin. Wo first notice that the last terra it 
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certaia namher of men, and, therefore, we place 13 in the thii'd 
place; next, we see that, other things being equal, it will take more 
men to reap 33 than to reap 11 acres, and that, therefore, as far as 
that is concerned, the fourth term will be greater than the third, and 
ao we put 11 in the first place, and 33 in the second. Again we see 
that, other thiiys being equal, a l^s number of men will he rec(uired 
when 18 days are allowed for doing the work, than when it ia re- 
quired to be done in 5 days, and that therefore the fourth term, as 
far as that is concerned, will be less than the third, and therefore we 
write 18 ; 5 below the other ratio as on the margin. Then hy con- 
traction we get Q ; K [ — 2 : F. P. Now, as 3 in the first term is to 
be a multiplier, and 3 in the second a divisor, we may omit these 



also, and we obtaiu ,;.!■:: 2 : 10, the answer ai 



The full uncontracted operation 
would bo to multiply 18 by 11, which 
11X18 : 33X5 ^ves 198, then to multiply 33 hy 5, 

~198~ ■ 165^12 ■ F V. "^'*^ ^'^^ ^^^' *^™ ="^^iply ^6^' 
If 'ivl2---10 ' *^^ product of the two second terras, 

by 12, and divide the result, 1980, 

193 by 198, the product of the two first 

terms, which gives 10 aa before. 
Because in the analogy 198 : 165 : : 12 : 10, tJie firsit two terms 
aro products, this kind of proportion has been called compound, 
and the ratio of 19 to 165 is called a compound ratio. We can show 
the strict and original meaning of the term cotnpownd ratio more 
easily by an example, than hy any explanation in words. Let us 
take any series of numbers, whole, fractional or mixed, say 5, ^, 
f, 19, 13, 1, 17, 11, i|, 25, then the ratio of the first to the last is 
said to he compounded of the ratio of the first t<i the second, the 
second to the third, the third to the fourth. Sic., &c., &c., to the end. 
Now the ratio of 5 to 25 ia ^^^^5, and the several ratios are fn thia 

order,Sxlx"^XllX73X-V-XHXi|x^ which leaving ffnnlljr 
* i 6 11 10 

^g*-:=^5 as before. If we took them in reverse order, via., .^=^1, it 

is obvious that all therein could be cancelled, as each would in auG- 

ei^sion be a multiplier and a divisor. 

We would also remark ihat compound proportion is nothing else 

•Ma a number of auestions in simple Droportion solved by one opera- 
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tion. This will be GTident from our seooud example by oompoiing 
tiie two operations on the opposite margins. Again, we remarked 
that every condition implies a, ratio, and that therefore the third and 
fomih terms of our fii-at example really involve two ratios, one in 
relation to eaoh of the precedii^. Henee universally the niimber of 
ratios, expressed and implied, must always be double the number of 
conditions, and therefore always even. As the third ratio is only 
ffritten once, the number of ratios appears to be odd, but is in reality 
even. 



P&tce, as in simple proportion, m {Tie third place the term, that 
ii the same as the repaired term,. Then consider each condition 
separate^ to see wMch must he phcedjlrst, and which eecandg other 
things hwag e^o,l. 



1. If S35.1D pay 27 men for 24 days; bow much will psy 16 
men 18 days ? Here we first observe that (he 
answer will bo money, and therefore $35.10 
27 : 16; ;$35.10 must be in the third place. Again, it will 
24 : 18 tatc less money to pay 16 men than 27 men, 

„ ^ and therefore, other things being equal, the 

3 \ 2 answer, as far as this is eoEcerned, will be less 

than 136.10, and therefore we put the less 

9; 4:: $35.10 quantity, 16, in the second place. So also 

because it will tajte less to pay any ^ven num- 

BM40 40 ^^^ ^^ "^^"^ ^"^^ ^^ *^y^ ^3X1 for 24 days, 

' tliei-ofore we put the less quantity in the second 

Ans. $15.60 place, which the statement shows in the mai^n. 

EXRECISES. 

1. If 15 men, working 12 Lours a day, can reap GO acres in 16 
days ; in what time would 20 boys, working 10 hours a day, reap 98 
acres, if 7 men can do as much as 8 boys in tho same time ? 

Ans. 26|| days. 

2. If 15 men, by working 6f hours a day, can dig a trench 48 
feet loi^, 8 feet broad, and 5 feet deep, in 12 days ; how many houTB 
n day must 25 men work in order to dig a trench 36 feet long, 12 
feet broad, and 3 feet deep, in 9 days? Ans. 3|. 
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3. If 48 men can build a wail 8Q4 feet long, 6 feet Iiigh, and 3 
['cet wide, in 36 days; liow many men will be required to build a 
wall 36 feet long, 8 feet high, and 4 feet wide, in 4 days? Ans. 32, 

4. In what time would 23 men weed a quantity of potato gvouniJ 
which 40 women would weed in 6 days, if 7 men can do as much as 
9 women? Abb. B^g days. 

5. Suppose that 50 men can dig in 27 days, working 6 hours a 
day, 18 cellars which arc each 48 feet long, 28 feet wide, and 15 feet 
deep; how many days will 50 men require, working 3 hours each 
day, to dig 24 cellars which are each 36 feet long, 21 feet wide, and 
20 feet deep ? Ans. 45 days. 

6. If 15 bare of iron, each 6 ft, 6 in, long, 4 in. broad, and 3 in 
Ibict weigh 20 cwt, 3 qrs., (28 lbs.) 16 lbs.; how much will 6 bars 
i ft. long, 3 in. broad, and 2 in. thick, weigli ? 

Ana. 2 cwt., 2 qrs., 8 Iba. 

7. If 112 men can seed 460 acres, 3 roods, 8 rods, in 6 days ; 
how many men will bo required to seed 73 acres ia 5 days? 

Ans. 21. 

8. If the freight by railway of 3 cwt. for C5 miles be $11.25: 
bow far should 35^^ cwt. be carried for $18.75? 

9. If a. family of 9 persona can live comfortably in Philadelphia 
for $2500 a year ; what will it cost a famUy of 8 to live in Chicago, 
all in the same style, for seven months, prices supposed to be | of 
(viiat they would be in Philadelphia ? 

10. Ifl261bs.oftea coat 8173.25; what will 68 lbs. of a differ- 
ent quality cost, 9 lbs. of the former being equal in value to 10 lbs. 
of the ktter ? 

11. If 120 yards of carpeting, 5 quarters wide, cost |60; what 
will be the price of 36 yards of the same quality, but 7 quarters 
wide ? Ans. $25.20. 

12. If 48 men, in 5 days of 12| hours each, can dig a canal 139| 
yards long, 4^ yards wide, and 2J yards deep ; how many hours per 
day mnst 90 men work for 42 days to dig 491 Jg yards long, 4| 
yards wide, and 3i yards deep? Ans. 4. 

13. A, standing on the bank of a river, discharges a cannon, and 
B, on the opposite bank, eounta sis pulsations at his wrist between 
the flash and the report ; now, if sound travels 1142 feet per secoDd, 
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and the pulse of a person in health beats 75 strokes in a minat«, 
what is the breadth of the riyer? Ans. 1 mile, 201| feet. 

14. If 264 men, working 12 houra a day, can make 241) 
yards of a canal, 3 yards wide, and 13 yards deep, in 6 days ; how 
long will it take 24 men, working 9 hours a day, to make another 
portion 420 yards long, 5 yards wide, and 3 yards deep ? 

15. If the ohaJ^e per freight train for 10800 lbs. of flour be $lt 
for 20 miles; how much will it he for 12500 lbs. for 100 miles? 

Ads. 192 j 

16. If $43 keep a family of 8 persons for 16 days; how long, -t 
that rate, will $100 keep a family of 6 persons ? Ans. 50^0 Jays. 

17. If a mixture of wine and water, measuring 63 gallons, con- 
sist of four parts wine, and one of water, and he worth $138.60; what 
would 85 gallons of the same wine in its parity he worth ? 

A.as. $233.75. 

18. If I pay 16 men $6240 for 18 days work ; how much must 
I pay 27 men at the same rate ? 

19. If 60 men can build a wall 300 feet lon^, 8 feet hi^h, and 
6 feet thick, in 120 days, when the days are 8 hours long ; in what 
time would 12 men build a wall 30 feet long, 6 feet high, and 3 feet 
thick, when the days are 12 hours long? Ans. 15 days. 

20. If34men, iiil32days, of 9hojrseaeh, d^atrenchoffi)^^ 
degrees of hardness, 337J feet long, 5| feet wide, and 3^ feet deep j 
in how many days, of 11 hours each, will 496 men dig a trench of 7 
degrees of hardness, 465 feet long, 3| feet wide, and 2-J feet deep ? 

Ans. 5Ji 

21. If 60 men, by working 3 hours each day, can dig, in 45 days, 
24 cellars, which are each 36 feet long, 21 feet wide, and 20 feet 
deep ; how many men would be required to dig, in 27 days, working 
5 hours each day, 18 cellars, which are each 48 feet long, 28 feet 
wide, and 15 feet deep ? Ans. 50. 

22. If 15 men, 12 women, and 9 boys, can complete a certain 
piece of work in 60 days ; what time would 9 men, 15 women, and 
18 boys, require to do twice as much, the parts perfoimed by each, 
in the same time, being as the numbers 3, 2 and 1 ? Ans. 104 days. 

23. If 12 oxen and 35 sheep eat 12 tons, 12 cwt. of hay, in 8 
days ; how much will it cost per month (of 28 days,) to feed 9 oxen 
and 12 sheep, the price of hay being $40 per ton, and 3 osen being 
supposed to eat as much as 7 sheep ? Ans, $92i. 
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2i. A TKsel, whose speed waa 9J miles per hour, left EellevUle 
at 8 o'clock, a. m., for Gananoque, a distance of 74 miles. A second 
vessel, whose speed was to thi;t of the first as 8 is to 5, starting from 
tlie same place, arrived 6 minutes before the first ; what time did the 
fiecond vessel leave Belleville ? Ans. 55 min, past 10 o'clock, a. m. 

25. If 9 compositors, in 12 days, working 10 hours each day, can 
compere 36 sheets of 16 pages to a sheet, 50 lines to a page, and 45 
letters in a line; in how many days, each 11 hours long, can 5 com. 
positors compose a volume, consisting of 25 sheets, of 24 pages in ii 
sheet, 44 lines in a page, and 40 letters in a line ? Ans. 16 days. 



MISCELLANEOUS EXEBCieES ON THE PEEOEDING RULES. 

1. What is the Tube of .7525 of a mile? 

Ans. 6 fur., rd, 4 yds, X ft., 2§ in. 

2. What is the value of .25 of a score? Ans. 5. 

3. Eeduco 1 ft. 6 in. to the decimal of a yard. Ans. .5, 

4. What is the value of 14 yards of cloth, at $3,375 per yard ? 

Ans. 847.15. 
6. What part of 2 weeks is ^^ of a day ? Ana. -j-Jg. 

6. What part of £1 is 13s. 4d ? Ans. |. 

7. Reduce f^ of a day to hours, minutes and seconds. 

Ans. 2 hours, 62 min., 43 sec. 

8. Add I of a furlong to ^ of a mile. 

Ans. 7 fur., 31 rds, yd., 1 ft., 10 in, 

9. What is the value of .857| of a bushel of rye ? 

Ans. 48 pounds. 

10. Reduce 47 pounds of wheat to the dcoimiil of a bushel. 

Ans. .783^. 

11. Reduce 9 dozen to the decimal of a gross. Ans. .75. 

12. Add /y of a owL to I of a quarter. Ans. 3 qrs., 10 lbs. 

13. Subtract g of a day from -I of a week. Ans. 4 days, 3 hra. 

14. From ^^ of 5 tons take | of !) cwt. 

Ans. 2 tons, 17 ewt., 1 qr., |§ lbs. 

15. Bow many yards of cloth, at $3J- a yarri, can be bought for 
$481 ? Ans. 13f 5 yards. 

16. A man bought g of a yard of cloth for ^2.80 ; what was the 
rata per yard? Ans. $3.20. 

17. How many tons of hay, at $16^ per ton, can he bought for 
8196]? -, Ans. 11|| tons. 
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18. A.t S17f per week, how many weefes can a fainiiy board Tor 
^765|? Ans. 43J weeks. 

19. What number must be added to 26|, and the Bura multipli- 
ed by 7|, that the product may he 496 ? Ana. 37|. 

20. A man owns f of an oil well. He sells | of Ma share I'or 
$3500 ; what part of his share in the well has he still, and what is it 
worth at the same rate ? 

21. How long will 119^ lihds. of water last a company of 30 
men, allowing each man § of a gallon a day 1 Ana. 627 days. 

22. Reduce | of 2-|, j% of 1|, and 3^of 2|, to equivalent frac- 
tions having the least eommon denominator. Ana. |f, |f, ^^. 

23. From | of 2| of 4, t^e -^V of 6| off Ana 2|. 

24. What is the sum of J, J, I, I, J, 4, ^, imd J? Ans. l|8|g. 

25. WhatisthoBTimof|^of3H4Jof85? Ans. 22|||j. 

26. How long will it take a person to travel 442 niiios, if he 
travels 3 J miles per hour, and 8 J hours a day ? Ans, 1 6 days. 

27. Find the sum of 2^ of /g, 3J of I of J^ of 4^ and ^. 

Ans. 6/g. 

28. A has 2^ times 8| dollars, and B % times 9| dollars ; how 
much more has B than A? Ans. 344§§. 

29. If I sell hay at $1.75 per cwt. ; what should I give for 9^ 
tons, that I may make $7 on my bargain. Ans. $329. 

30. li' 7 horses eat 93J bushels of oats in 60 days ; how many 
bushola will one horse oat in 87| days ? Ans. 19|. 

31. Bought 14j^ yards of broadcloth for $102.90 ; what was the 
value of 87| yards of the same cloth ? Ans. |612. 

32. How many bushels of wheat, at 62| per bushel, will it re- 
quire to purehaae IGB^^^f bushels of corn worth 75 cents per bushel? 

Ans. 47/y. 

33. If in 82^ feet there are 5 rods ; how many rods in one mile 1 

Ana, 320. 

34. Suppose I pay $55 for | of an acre of land ; what is that per 
aere ? Ans. §88, 

35. If ^ of apound of tea cost $1,66^; what will | of a pound 
cost? Ana.Sl-56j|. 

36. Subtract the sum of 2^ and li'^, from tlie sum of |, 7 J and 
3, and multiply the remainder by '6-^j. Ans. 24|2. 

37. If I lb. cost 23A cents ; what will 2\^ cost 7 

Ans. 77/t cents, 
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38. What is tho difference between SjSjXH and 2^x3t5 '■ 

Ans. gij. 

39. If g ]b. coat $§ ; what will f J lb. coat ? Ana. 39a cents. 

40. What is the difference between f of ^H-i+^Xj, and 

41. If i-^i yards cost $1 g'g , what will 2^ yards coat ? 

Ans. 47 1 cents. 

42. Bought ^ of 2000 yards of ribbon, and sold | of it ; how 
n'Uch remains? Ana. 285^ yards. 

43. Divide tho sum of J, |, g, jf, Ji, i|, J|g by tho aura of ^, 
^1 ^^ Jgj Jj, gijj |.igj and divide the quotient by 6y|^, and multiply 
the result by | of |. Ans. |, 

44. I boDght g of a lot of wood land, consisting of 47 acres, 3 
roods, 20 rods, and have cleared J of it; how much remains to be 
cleai-ed ? Ans. 20 aores, 3 roods, 31J rods. 

45. What is tho difference between T-^e^ and Ij^ ? Ans. |-^|. 

46. If $1^ pay for a 1^ st. of flour ; for how much will $J pay ? 

Ans. 15'^ St. 

47. Mount Blanc, the highest mountain in Europe, is 15,872 
feet above the level of the aca ; how far above the sea level is a chm- 
ber who is ^ of the whole height from the top, i.e., y% of perpen- 
dicular bight ? Ans. 12891; feet. 

48. What will 45.94375 tons cost if 12.796875 tons cost $54.64 ? 

Ana- $196.17. 

49. If I gain $37.515625 by selling goods worth $324.53126 j 
what shall I gain by selling similar lot for $520.6635416. ? 

Ans. $60.1884. 

50. If 52.815 cwt cost $22.346 ; what will 192.664 civt. cost at 
the aame rate ? Ans. $81,512+ 

51. Required, tho sum of tho surfaces of 5 boxes, each of which 
is 5|- foot long, 2J feet high, and 3| feet wide, and also the number 
of cubic feet contained in each bos. Tho box supposed to be made 
from inch lumber ? 

52. If I pay $-,^3 for sawing into three picoea wood that is 4 ft. 
long; how much more should I pay, per cord, for sawing into pieces 
of the same length, wood that is 8 feet long ? Ans. 22^ cents. 

53. A acts out from Oswego, on a journey, and travels at the 
rate of 20 miles a day ; 4 days after, B seta out from the same place, 
and travels the same road, at the rate of 25 miles per day ; how many 
days before B will overtake A ? Ans. 16; 
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51. A farmer having 56J tons of tay, sokl § of it at glOf per 
ton, aod the remainder at $9,75 per ton; liow much did he receive 
for his hay? Ans. ©580^3. 

B3. If the sum of 87|^ and H^ir" is divided by their difference ; 
what will he the quotient? Ans. 65 ?|. 

56. If 8| yards of silk make a dress, and 9 dresses ho made from 
1 ]iiac(! containing 80 yavds ; what ■will be the remnant ieft f 

Ans. IJ yards. 

57. A merchant exjiended §340 for dry goods, and then had re- 
maining only 1^ as much money as he had at first ; how much money 
had he at first ? Ans. $3430. 

58. If a person travel a certain clistanca in 8 days and 9 hours, 
by travelling 12 hours a day, how long will it take him to perform 
tlie same joujiiey, by trsiveling 8f hours a day ? Ans. 12 days, 

B9. If 15 hors^, in 4 days, consume 87 hi:^e!s, 6 qrts; of oats ; 
how many horses will 610 bnshele, 1 peck, 2 qrfcs, keep for the same 
time ? Ans. 105. 

60. Reduce 1 pound troj, to the fraction of one pound avoirdu- 
poiK. Ai^. j-j^, 

61. Reduce ^P^^ to a simple fraction. Ans. §■. 

62. What will be the cost of 8 cwt., 3 qrs., 12| lbs. of beef, if 4 
Gwt. cost $34 ? Ans. .$75fg. 

63. If 4 men, working 8 hours a day, can do a certain piece of 
wovk in 16 days ; how long would it take one man, working 10 hours 
a day, to do the same piece of work ? Ans. 48 d.iyni. 

64. Divide 851728 among 17 boys and 15 girla, and give oath hoy 
-f^j- as much as a girl ; what sum will each receive ? 

Ans. Each girl, §66^^; each boy, C-3:-;. 

65- If A can cut 2 cords of wood in 12J hours, and B c;."^ out 3 

corda iu 17J hours ; how many eorda can they both cut in 244 !ioui'9 ? 

Ar.15. Bf^%. 

66. If it requires 30 yards of carpeting, which is § of a yard 
wide, to cover a floor; how many yards, which is IJ yards wide, will 
be necessary to cover the same floor ? Ans. 18. 

67. A person bought 1000 gallons of spirits for ^1500 ; but 140 
gallons leaked out; at what rate per gallon must he sell the romain- 
der so as to make §200 by his bargain ? 

68. Wliat must be the breadth of a piece of land whose length is 
4:0^ yards, in order that it may be twice as great m another pieeo of 
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land whose length ia 14g yards, and whose breadth la ISy^g yards? 
Ans. 9 J yards. 

69. If 7 men caa reap a rectangular field whoae length is 1,800 
feet, and breadth 960 feet, in 9 days of 12 hours each; how beg 
will it take 5 men, working 14 hours a day, to reap a, field whose 
lengtJi 13 800 feet, and breadth 700 feet ? Ana. 3^ days, 

70. 124 men dug a trench 110 yards long, 3 feet wide, and 4 
feet deep, in 5 days of 11 hours each; another trench was dug by 
one-half the number of men in 7 days of 9 hoars each ; how many 
feet of water was it capable of holding ? Ans. 2268 cubic feet. 

71. If 100 men, by working 6 hours each day, can, in 27 days, 
dig 18 cellars, each 40 feet long, 36 feet wide, and 12 feet deep ; 
hew many cellars, that are each 24 feet long, 27 feet wide, and 18 
feet deep, can 240 men dig in 81 days, by working 8 hours a day ? 

Ans. 2B&. 

73, A gentleman left his son a fortune, ^ of which he spent in 

'2 aionths, J of the rcmaiader lasted him 3 mouths longer, and § oi 

■'.vhr.t then i-emained lasted him 5 months longer, when he had only 

L3S5.50 left; how much did his father leave tim ? Ans. $4477.50. 

73. A farmer haying sheep in two different fields, sold ^ of the 
I'-iiiibei; from each field, and had only 102 sheep remaining. PTow 
13 Siiuep jumped from the fii-st field iato the second ; then the num- 
tier remaining in the first field, was to the number in the second 
field as 8 to 9 ; how>mauy sheep were there in each field at fir^t ? 

Ans. 80 in first field ; 56 in second. 

74. A and B paid $120 for 12 acres of pasture for 8 weeks, with 
an understanding that A should Iiave the grass that was then on the 
field, and B what grew during the time they were grazing; how 
many osen, in equity, can each turn into the pasture, and how much 
sbculd each pay, providing 4 acres of pasture, together with what 
grew during the time they were grazing, will keep 12 oxen 6 weeks, 
and in similar manner, 5 acres will keep 35 oxen 2 weeks ? 

j A should turn into the field 18 oxen, and pay 072. 
^' ( B should turn into the field 12 osen, and pay 848. 

ANALYSIS AND SYNTHESIS. 

Analysis is tho act of separating and comparing all the different 
ysits of any compound, and showing their eouneetion with each 
:ther, and thereby csliibiting all its clementai'y principles. 
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The converse of Analysis is Syntiiesis, The meaning and use of 
these terms will probably be most readily comprehended by reference 
to their derivation. 

They are both pure Greek words. Analysis means loosing up. 
The general reader would hero probably expect hosing down, as 
employed in most popular definitions; but we may illafitratc the 
Greek term, loosing up, by our own evciyday phrase, tearing up, 
which means rending into shreds, the English up conveying the 
same idea here as the Greek ana in analysis. The Greek synthesis 
means literally placing together ; that is, the component parts being 
known, the word synthesis indicates the act of combining them into 
one. We might ^ve many illiistrationa, but one will suffice, and we 
choose the one which will be most generally understood. When we 
analyse a sentence, we loose it up, or tear it up, into its component 
parts, and by synthesis we write or compose, i. e., put together the 
parts, which, by analysis, we have found ib to consist of. 

When wo commence to analyse a problem we reason from a given 
q^uantity to its unit, and then from this unit to the req[uired quan- 
tity ; hence, all our deductions are self-evident, and we therefore 
require no rule to solve a problem by analysis. 

Although this part of arithmetic is usually called analysis, yet, 
as it is really both analysis and synthesis, we have given it a title in 
aooordaiice with the principles now laid down. 

EXAMPLE. 

1, If 12 pounds of sugar coat 81.80, what will 7 pounds cost ? 

SOLUTION. 

12)1.80 If 12 lbs. cost $1.80, one pound will cost the 

^\ of $1.80^15 cents. Now, if 1 lb. cost 15 

■^ cents, 7 lbs. will cost 7 times 15 cents^=to $1.05. 

Therefore, 7 lbs. of sugar will cost $1.05, if 12 

$1.05 lbs. cost ®1.80. 
NcfTEi. — The work may 5>e somewbat shorteued, especially in long ques- 
tions, by apranging it in tiie following manner, so aa to admit of cancelling, 
if poaaible :— 

16 
!■ s^V^-l^=31-0S. Ans. 
n^ 1 ^1 1 

2, If 5 bushels of pease coat 85.50. for what can you purcliase 
19i3uahe]s? Ana. §20.90. 
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3. If 9 men can perform a certain jtieco of labor in 17 days, how 
iong will ii. take 3 men to do it ? Ans. 51 days. 

4. How many pigs, at $2 each, must be given for 7 sheep, worth 
$4 a head ? Ana. 14. 

5. If $100 gain $S in 12 months, how muoh would it gdii in 40 
months 1 Ans. S20. 

(i. If 4| bushels of apples cost $3^, what will be the cost of 7^ 
bushels 1 

S O L D T I O K , 

In the first place, 4| bnalicls^^-'^'l bushels, and |3^=4^^- 
Now, since ^- bushels cost $^, one bushel will cost $^^—i-i^-=^ 
^irX t\=Isi ^<3 H '^'^ -3- busliels wiB cost 4f times $|=f X V"— 
^5, the value of 7i bushels of apples, if 4§ bushels are worth $3^. 

OPERATION 



s 

7. If|of SJlhs. of t«acost Sl^; whatwUl betue cost of B J 
pounds? Ans, $4,13|. 

8. 100 is § of what number? Ans. 150. 

9. If ^ of a mine cost $2800 ; what is the value of | of it ? 

Ans. $4200. 

10. I of 24 is 1 1 times what number ? Ans. 10. 

11. I of 40 is /3 of how many times ^ of | of 20 ? Ans. 9. 

12. A is 16 years old, and his age is § times | of his father's 
age ; how old is his father ? Ana. 36, 

13. A and B were playing cards; A lost 810, which was ^ times 
I as much as B then had ; and when tbey commenced -^ of A's 
money was equal to J of B's ; how much had each when thoy began 
to play ? Ana. A $45 ; B $40. 

14. A man willed to his daughter $560, which was i of J of 
!!bat he bequeathed to hia son ; and 4 times the aon's portion was % 
ibe value of the father's estate ; what was the value of the estate ? 

Ans. $13,440. 

15. A gentleman spent J of his life io St. Louis, I of it in Boa- 
ton, and the remainder of it, which was 25 years, in- Washington; 
■.irliat age was he when he died ? ins. 60 yeai'S. 
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16. A owns I, and B y'^ of a ship ; A's part is ivortli $650 more 
than B'b; what is the viJne of the ship? Ans. $15,600. 

17. A post standa J ia the mud, ^ in the water, and 15 feet 
above the water ; what is the length of the post ? Ans. 36 feet, 

18. A grocer bouglit a firkin of butter containing 56 pounds, for 
$11.20, and sold f of it for $8| ; how much did he get a pound ? 

Ans. 20 cents. 

19. The head of a fish ia 4 feat long, the tail as long as the head 
and ^ the length of the body, and the body is as long as the head 
and tail; what is tho length of the fish? , Ans. 32 feet. 

20. A and B have the same income ; A saves ^ of his ; B, by 
spending |65 a yt-iii' more than A, finds himself $25 in debt at the 
end of 5 years ; what did B spend each year ? Ans. $425. 

21. A can do a certain piece of work in 8 days, and B can do 
the same in 6 days ; A commenced and worked alone for 3 days, 
when B assisted him to complete the job ; how long did it take them 
to finish the work.? 

SOLUTION. 

rif A can do the work in 8 days, in one day he can do the J of it, 
and if B can do the work in 6 days, in one day he can do the ^ of it, 
and if they work together, they would do ^-\-^^^ of the work in 
one day. But A works alone for 3 days, and in one day ho can do ^ 
of the work, in 3 days he would do 3 times ^=^ of the work, and &s 
the whole work is equal to | of itself, there would be |^^^§ of the 
work yet to be completed by A and B, who, according to the con- 
ditions of the question, labour together to finish the work. Now A 
and B working together for ono day cau do j'j of the entire job, and 
it will take them as many days to do the balance ^ as ^"^ ia contain- 
ed in ^, which is equal §X-%^=2^ days. 

22. A and B can build a boat in 18 days, but if assists them, 
they can do it in 8 days ; how Jong would it take C to do it alone ? 

Ans. 14| days. 

23. A certain pole was 25J feet high, and during a storm it was 
broken, when J of what was broken off, equalled ^ of what remained ; 
how much was broken off, and how much i-emained ? 

Ans. 12 feet broken ofi', and 13^ remained. 

24. There are 3 pipes leading into a certain cistern ; the firat will 
fill it in 15 minutes, the second in 30 minutes, and the tliird in one 
hour ; in what time will tliey all fill it together ? 

Ans. Smin,, 34f sec. 
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25. A. and B, st^i-l together by railway train from Buffalo tc 
Erie a distance of (say) 100 miles, A goes liy freiglit train, at thf 
rate of 12 miles per liour, and B by mised train, at the rate of IS 
miles per hour, C leaves Erie for Buffalo at the same time by ex. 
press train, which runs at the rate of 22 miles per hour, how far from 
Boffiilo will A and B each be whoii meets them. 

26. A cistern has two pipes, one will fill it in 48 minutes, and 
the other will empty it in 72 minutes ; what time will it requireto 
£11 the cistern when both ai'e running ? Ans. 2 hours, 24 min. 

27. If u man spends j% ofihis time in workmg, J in sleeping, -Jg 
in eating, and IJ hours each day in reading; how much time will be 
left? Ana. 3 hours. 

28. A wall, whii^ was to be built 33 feet high, was raised 8 feet 
by 6 men in 12 days ; how many men must he employed to finish 
the wall in 6 days ? Ans. 30 men. 

29. A and B can perform a piece of work in 5y\ days ; B and 
in 6| days; and A and G in 6 days ; in what time would each of 
them perform the work alone, and how long would it take them to t!o 
the work together ? 

Ans. A,10day3; E, 12 days; 0,15 days; andA.B,andC, 
together, in 4 days. 

30. My tailor informs me that it will take lOJ' square yards of 
cloth to make me a full suit of clothes. The cloth I am about to 
purchase is 1^ yards wide, and on sponging it wiil shrink ^'^ in 
width and length; howmany yards of this clotkmust I purohasefor 
my "new suit?" Aas. Sj^fj yards. 

31. If A can do § of a certain piece of work in 4 hours, and B 
can do f of the remainder in 1 hour, and oan finish it in 20 min. ; 



Sa. A certain tailor in the City of Brooklyn bought 40 yards of 
broadcloth, 2J yds wide ; bnt on sponging, it shrunk in length upon 
every 2 yards, -I'g of a yard, and in width, 1^ sisteenths upon every 
Ih yards. To lino thia cloth, he bought flannel 1^ yards wide 
which, when wet, shrunk ^ the width on every 10 yards in length, 
and in width it shrunk ^ of a sixteenth of a yard ; how many yards 
of flannel had the tailor to buy to line his broadcloth ? 

Ans. 71 1'^ yards. 

33. If 6 bushels of wheat are equal in value t<i 9 bushels of bar- 
ley, and 5 bushels of barley to 7 bushels of oats, and 12 bushels of 
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oata to 10 busheli; of pouso, a.id 13 bushels olpcnsc to ^ ton of hay, 
and 1 too of liay to 2 tons of eoiJ, hoiv niauy bms of coal are ei\v.oJ 
ill value to 80 boslBle of wheiit ? 

SOLUTION, 

If 6 bushels of wheat are equal in value to 9 busliela of barley, 
or 9 bushels of barley to 6 husiiels of wheat, one bushel of barley 
would be eijual to ^ of 6 bushels of wheat, equal to f, or f of a 
bushel of wheat, and 5 bushels of barley would be equal to 6 times 
I of a bashe! of wheat, equal to ^xS^^-V'^^'^i bushels of wheat. 
But 5 bushels of barley are equal to seven bushels of oats ; hence, 7 
bushels of oats are equal to 3J bushels of wheat, and one bushel of 
oata would be equal to 3jH-7:=^f bushels of wheat, and 13 bushels 
of oats would be equal to 12 times if —■^'j*'— ^1 bushels of wheat. 
But 12 bushels of oats are equal in value to 10 buaiels of pease, 
henco, 10 bushels of pease are equal to 5^ bushels of wheat, and one 
bushel of pease would equal 5^—10—^ of a bushel of wheat, and 13 
bushels of pease would equal -;J X 13=^7^-^=7 1 bushels of wheat. 
But 13 bushels of pease equal in value ^ ton of hay, hence, i Ion of 
hay equals 7| bushels of wheat, aud one ton would equal 7|X3=: 
14| bushels of wheat. But one ton of ha.y equals 2 tons of coal, 
hence, 2 tons of coal are equal in value to 14^ bushels of wheat, and 
one ton would equal 144-4-2=74 bushels of wheat. Lastly, if 7f 
bushels of wheat be equal in value to one ton of coal, it would take 
as many tons of coa! to equal 80 bushels of wheat, as 7^ is contained 
in 80, which gives 10|g tons of coal. 

NOTB.— This question belongs to that part of arithinetio usually called 
Conjdued Proportion, or, by some, the " Oiaiii Bale," wMch has each ante- 
cedent of a compound ratio etjual in value to ila consequent. We have 
thought it best not to hilroduoe such questions under a head by themselves, 
on aceoant^f their llieoiy being more easily uuderstood when eshiljited by 
Analysis than by Proporiion. Questions that do occur like this will most 
probably relate to Arhitralion of Bxohanse. Although they may all be 
worked by Compound Proportion as well as by Analysis, yet the most espe- 
dilaous plan, and the one generaly adopted, is by the fallowing 
EULE. 

Place the antecedents in one columm, mid the consegwaits in 
attother, on the right, with the d^ of equality hetme&i tliem. IH- 
vide the continued product of the terms in tJ^e colwnn containing the 
odd term hy the continued product of the other aolwnn, and tlte 
qvalient mil le the aiiswcr. 
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S LOW take our last exaracle (No. 33), and solve it by tlus 

6 bushels of wheat^D bushels of batley. 
5 buahels of barlej=7 bushels of oata. 

12 bushels of oats=10 bushels of pease. 

13 bushels of peaaQ=^ ton of hay, 
1 ton of haj=2 tons of coal. 

— tons of coal-:ii80 bushels of wheat, 



S, 



=^=10if Ans. 



34. If 12 bitahGJs of wheat in Boston are equal in value to 12^ 
bushels in Albany, and 14 bushels in Albany are worth 14J bushels 
in Syracuse ; and 12 bushels in Syracuse are worth 12^ busheia in 
Oswego i and 26 bushels in Oswego are worth 28 bushels in Cleve- 
land ; how many bushels in Cleveland are worth 60 bushels in 
Boston ? Ans. 75f f . 

35. If 12 shillings in Masaaehnsefctfi arc worth 16 shillings in 
New York, and 24 shillii^s in New York are worth 22J shillings in 
Pennsylvania, and 7^ shillings in Pennsylvania are worth 5 shillings 
in Canada j how nmay shillings in Canada are worth 50 shillings iu 
Massachusetts? Ans. 41|. 

36. If 6 men can build 125 rods of fencing in 4 days, how many 
days would seven men require to build 210 rods ? 

SOUTTION. 

If 6 men can build 120 rods of fencing in 4 days, one man 
oould do ^ of 120 rods in the same time ; and J of 120 rods is 20 
rods. Now, if one man can build 20 rods in 4 days, in one day he 
would build J of 20 rods, and J of 20 rods is 5 rods. Now, if one 
man can build 6 rods in one day, 7 men would baild 7 times 6 rods 
in one day, and 7 times 5 rods^^35 roifo. Lastly, if 7 men can 
build 35 rods in one day, it would take them as many days to build 
210 rods as 35 is contained in 210, which is 6 ; therefore, if 6 men 
can build 1 20 rods of fencing in 4 days, 7 men would require 6 days 
to build 210 rods. 

37. If 12 men, in 36 days, of 10 hours each, build a wall 24 
feet long, 16 feet h^ and 3 feet thick ; in how many days, of 8 
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hours eaoli, would the same lot (rf men huiid a wnll 20 feet long, 12 
feet high, and 2^ feet thick ? Ans. 23^5. 

38. If 5 men can perform a pieee of work in 12 days of 10 hours 
each ; how many men will perform a piece of work four times as 
laige, jfl a fifth part of tlie time, if they work the a^ne number of 
lioura ia a day, supposing that 2 of the second set can do as much 
work in au hour as 3 of the first set? Ans. 66§ men. 

Mote. — Sucli qnesUona as Uik, whore tiie answer involvea a fraction, may 
&equeiitlyoocui',aa3it may beaskedhow^of amanoando any work. Tbe 
answer is simply iMs, that it rocivUfes 8Q moa to do the worls, and one roan 
to contjuue on working § of a day more. 

89. Suppose that a wolf was observed to devour a sheep in ^ of 
an hour, and a bear in ^ of an hour ; Low long would it take them 
together to eat what remained of a sheep after the wolf had been 
eating ^ an hour? Ans. 10 j''^ min. 

40. Find the forttinos of A, B, C, D, E, and T, by knowing that 
A is worth $21), wliicb is J as muoh aa E and C are worth, and that 
C is worth ^ as Eiach as A and B, and also that if 19 times the sum 
of A, B and O's fortune was divided in the proportion of |, J and J, 
it would i-espeetively give f of D's, § of E's, and ^ of F's fortnne- 

Ans. A, 20; B, 55; C, 25; and D, E aad F, 1200 eaolr. 

41. A and B set out from the same place, and in the sa^e direct 
tioa. A travels uniformly IS miles per day, and after 9 days turns 
and goes back aa far as B has travelled duriog tbose 9 days ; he then 
turns again, and pursuing hia journey, overtakes B 22J daja after 
tJie time they first eet out. It is required to find the rate at whicli 
B uniformly travelled. Ans. 10 niilea per day, 

42. A hare starts 40 yards before a greyhound, and is not per- 
ceived by liim until she has been running 40 seconds, sba seuda 
away at the rate of 10 miles an hour, and the dog pursues her at tha 
rate of 18 miles an Tiour; how long wiU the chase last and what dis- 
tance will the hare have run ? Ana 60 ^^ sec , 490 yards. 

43. A can do a certam pieee of work in 9 diys, and B cm do 
the same in 12 dtya, they woik tt^cther foi 3 daja, when A is 
taken sick and leaves, B continues on woikmj; nlone, and after 3 
days lis is joined by C, nd they iiniib it together in 1^ days , Iiow 
Jong would C be doiug it alone ? Ans. 12 days. 

44. A, in a scuffle, seiaed on f of a paroel of sugar pluma; B 
caught § of it out of his hands, and laid hold on ^ more ; D ran 
off with all A had loft, escept ^ which B afterwards secured slyly for 
himself; than A and G joiuily set upon B, who. in tlic conflict. lel 
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fLill ^ he h^d, wliicli were equally picked up by D and E, who hiy 
perda, B then kicked down C's hat, and to work tliey all went 
anew for wliat it contained ; of which A got J, B J, D ^, and C and 
E eijual shares of what was left of that stock. D then struck J of 
wtat A and B last acquiredj out of their hands ; they, with some 
difficTilty, recovered |- of it io equal shares again, but the other three 
carried off J a piece of the same. Upon this, they called a truce, 
and agreed iJiat the J- of the whole left by A at first, should he 
equally divided among them ; how many plums, after this distribu- 
tion, had each of the competitors ? 

Ana. A had 2863 ; B, 6S35 ; C, 2438 ; D, 10294 and E, 4950. 



PRACTICE 



The rule which 13 called Practice is nothing else man a particu- 
lar case of eimple proportion, viz., when the first term is unity. 
Thug : if it is required to find the price of 28 tons of coal, at $7 a, 
ton — as a queatiou in proportion, it would he, if 1 ton of coal costs 
|7, what wili 28 tons cost ? and the statement would he 1 : 28 : : 7 : 
F. P, Here the first term being 1, the question becomes one of 
simple multiplication, hut the answer, $196, is really 
the fourth term of an analogy. 

Again, to find the price of 46 hansels of flour, at 
$7.62^ per barrel, we have only to multiply $7.62^ 
by 46. In many cases, however, it is more conveni- 
ent to multiply the 46 by 7, which will give the price 
of 46 barrels at $7 each. Now, 50 cents being half 
a dollar, tho price of 46, at 50 oeuts, will be $23, 
and 12^ cents being J of 50 centfi, the price at 12J 
cents will bo the fourth of that at GO cents, or 
15.75, aud the whole comes to §350,75. 

To find the price of 3G ewt., 2 qrs,, 15 lbs., 
at $4.87g. Here the question stated at 
length would be, if 1 cwt, cost §4,87^, what 
will 36 cwt., 2 qrs,, 15 lbs. cost? The 

statement would be 1 : 36., 2., 15 : : |4.87^ : 

i350.76 ^- ^ '^^^^ becomes a questioa of multi- 



$7.62^ 



8350.75 



12^ 



46 



5.75 
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plication because the first terra is unity, and divided by 1 would not 
alter the product of the other two terms. Thus ; 
2 qrs. ^ of 1 cwt, 4.87J 



^ of 2 qes. 
I of 10 lbs. 



18 



175.50 =ipnccof3cwt., @S4.87S-percvjt. 

2.437= " 2qr3. " " " " 

.487= " 10 lbs. " " " 

.243= " S " " " "' 



S178.6C7= " 36 owt., 2 qrs., 15 lbs. 
We would call tbe learner's speeial attention to the following 
direotioa, as the neglect of it is a fertile source of error. Whenever 
you take any quantity as an aliquot part of a higher to find tbe 
price of the former, ieswreymt divide the line which is theprke at 
thevate of that higher denominatum. 

To find the rent of 189 acres, 2 roods, 32 rods, at U.20 per 
Ecre. 
2 rood8=4 of 1 acre, 4.20 



80 rods=J of 2 rooda, 
10 rodsz=| of SO rods, 
2 roda^ of 10 rods: 



210 
525 
2625 
525 
3780 
83G0 
520 



Since the raot of I acre is 

$4.20, the half of it, 33.10, 

will be the rent of 2 roods, 

the rent of 20 rods will ha 

.525, the ^ of the rent of 2 

roods, the half of that, .2625, 

will he the rent of 10 rods, 

and, lastly, .0525 will be 

the rent of 2 rods, which is 

©696.74 the J of 10 rods. We then 

multiply by 189, and set the 

figures of tlie product in the 

usual order, bo that the first %nre of the product by 9 shall be under 

tie units of cents, &o., and then adding all the partial results, we 

find the final answer, $796.74, the I'ent of 189 acres, 2 roods and 

32 perches. 

ESERCI3SS. 

1. What is the price of 187 cwt at S5^7J per cwt. ? 

Ans. «1005.12i. 
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2. What is the value of 1857 lbs,, at $3,S7^ per lb. ? 

Ans. $7195.871 

3. What will 4796 tons amount to at 814.50 per ton ? 

Ana, $21582 
i. What is the price of 29 score of steep, at »7.62J each ? 

Aas. §4422^0. 

6. Sold to a cattle dealer 196 head of cattle at 818.75 each, find 

the amount. Ana. $3675 

6. Sold to a dealer 97 head of cattle, at S1G.12J each, on the 
averse ; find the price of all. Ans. $ 1564. 12-J. 

7. What is the price of 16 tons, 17 cwt., 2 qrs. of coal, at 
88.62^ per ton ? 

8. Wliat 13 the yearly rent of 97 acres, 3 roods, 20 rods, al 
$4,37^ per acre ? 

9. If a man ha^ $12.50 ptr week ; how much has he per year ? 

Ans. 8650. 

10. If a clerk has 3f2.12^ salary for every working day in the 
year ; what is his yearly income ? Ane, $665,12^. 

11. If a tradesman cam $1.64 per day ; how much does he earn 
in the year, the Sabbaths not beiag reckoned ? Ahs. $513. 32, 

12. If an officer's pay is a guinea and a half per day ; how much 
Ijae he a year ? Ans. £574 173. 6d. 

13. Wiiat is the price of 479 cwt. of sugar, at $17.90 per cwt. 

Ans. $8574.10. 

14. Find the price of 879 articles, at $1.19 each. 

15. Pind the cost of 1793 tons of coal, at S7.87J per ton. 

16. What h the value of 2781 tons of hay, at |8.62| per ton ? 

17. Wliat is the rent of 189 aor^, 2 roods, 32 rods, at $4.20 
per acre? Ans. 1795.74. 

18. "What is the price of 879 hogs, at $4.25 each ? 

19. IVhat will 306 tons of coal come to at $8.12^ per ton ? 

20. What is the prieo of U8 acres, 3 roods and 20 rods of 
cleared land, at $36.75 peracru? Ans. «4a68,6fi. 

21. What is tie price of 288 acres, 1 ivrnd, 24 rods of uncleared 
land, at $7.25 per acre? Ans. §2076.40. 

22. A has 84 acres, 2 roods, 36 rods of cleared land, worth 
$24.60 an acre ; B has 298 acr^, 3 roods, 24 rods of uncleared 
land, worth $4.40 an acre — they exchange, the difference of valae to 
be peddinoaflh; whiohhaatopay, andhowmaoh? Ans. B $989.08. 
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AOCOXTHTB AND INVOICES, 

AccousTH are Btatements from mercliants to ouaWmara tliat have put' 
ciioaea goods on creflit, and are generally made out periodically, unleei 
speciully calle3 ftir. 

An ittToice is simply a Btatemeat rendered by the seller to tbe huyer, s 
lime of piircbaae.showmgtho artiolea bot^lit, and the prices of eacli. 
1, New Tore, July 1st, 18E6. 

Mb. James Amdbbson, 

To FBBsca, Vhtce & Co., Dr. 
J86fi. 

B.aB 1.3S 2.0'' 
Jaiiv. 4, To 21bs.tea, l.^n«; 3 lbs. coffoe, 45c ; 20 lbs. rice, lOc... 
' 2iyd9. Amer, tweod, I.bs ; i yest 

Fsb. W, " Ulbs.Mus, sugar, 12Ac.; 10 lbs. crua. white sugar, aoe. 
eoc. 28o. l.an 
' 1 lb. bk. soda, ; 1 lb. car. soda, ; i lbs. coffee, 45o.. , 
3.0" 87^0. 
Mai-. 11, " 10 yds. print, SDo. ; trimmiuff, &<}., per bill 

' 21bB,tobacoo, 90o, ; 1 gal coal oil, ; 2gals. syrup, 1."". 

Aurll3, " S yd. bill, silk, 3.E0 ; 4 ya. bis. velvet, e.o»^ 

S.E5 40e. 60c. 

May e, " albs, tea, l.*''!^; I botUo pickles, ; lib. pepper, . 
8So. 1."* lfi'> 

'■' I bag Biilt, : 10 lbs. sugar, lOo. ; 3 lbs. raisins, COc. . . . 
750. 2.30 

■' s lbs. ouraaiila, 25c. 5 10 lbs. wMle engar, 25o -- 

1.00 12 jc. 2.0" 

» a lbs. lobacco, 75c. ; * lb. B. sada, 25c. : 30 Iba. rice, lOo. . 
40o. lOo. Mc. l.'s 

■• 1 Ib.cloves, ; \ Ib.natmogSf ; J cinnamon, ; 1 Ib.tea, 

BALTIMOtiCOct. Is*-, ie«'>- 



5, To 14 yds. fancy print, 200. ; 13 y^ col'd si!i, 2.''* 

[, " 2 ladies' felt hala, 2.00; 3 prs. Idd gloves, I.bo.. , 

!, " 4 prs. cotton hose, 40c. j Sydfl. red flannel, 80c 

3, " ai yds. bib. caB3imere,2.B*:2J yds. cotton, 2ltc 

r, " 1| yds. white flannel, 75c. ; buttoiis, 10c. ; twist, IBc. .. 

1, " 2 suits boys' clothes, 0-"" | 2 felt hats, I.bo.; 

i, " 2prsgloTe?80c. ;an^-'-"'- ""'" 



' firkin butter, 95 lbs., at 22o .-,. 20,S0 QS.SO 

Baliuwedue.- . $4I.71J 

Heeeived payment in full. 

MOFFAT & JIUllSAY. 
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KocHKSTER, Jan. 2na, 18136. 

MOt John Dsans. 

To Woon & FuDOBB, Dr. 

1866. 

July 4, To 12 lbs. sugar, JOc ; 3 lbs. tea, 1.=" ; 2 lbs. tobacco, 87Jc. 
" 11, " 1 bbL salt, 21" % lbs. in^go, 25e. ; li IbB, peppev, 30o 

'" 18, " 2 prs. Books, 45o. ; 1 neck-Ue, 75o. ; 2 Bcarfe, 25c 

■' 26, " 10 lbs. Bugai', llo.; 2l)lb8. dr'dapples, lOc; 2 lbs. coffee 28t 
" " " 18 lbs, acted peaches, 12Jc. ; 1 bush. oniooB, V-^K 

Aug. 4, " 12 Ibs-rice, Tc.; 2ga]a.srrnp, T5o. ; lilbs.s»gar, 12o.. . 
" " '• 13Ibs.mackerel, 12c; 21bs.ginger,20o.; albs, tea,!."" 
" 2!. " 2 pre. kid glores, I'" ; 2 boxes collars, 37jo 

Sept. 12, " 10 lbs. sugar, 150. J 21bB. coffee, 35o, ; llb.tf 



CoTdra. 



ris. pepper, ISc. j soda, 4Ds. ; salpetre, 30c. \ salt, 75c. 



Sept. 14. By Cash, ; Oct. 4, Cash . 
Oct 17. ■- a bbis, winter apples, 2as. . 



To Campbell, Lcra & Co., Dr. 



.8,4:: 



BnsTON, Nov. 1st, 1866 



Aug- 4, To 3 prs, kip boots, 3^* I 2 pis. cobourgs, 2^5. =.,.„, 

" 17. " 7, ydB. fancy tweed, 23S- trimmings, l^o ; buttons 25o,. 

Sept, 4, " 2 prs. gloves, 75o. ; 3 pis. socks, 350. ; 2 straw hats, 40o, 

" 26. " 10 yds. print, 350. ; trimmings, 1*^ ; ribbons, 75c. 

Oct II, " 3 n,eck-tie8,62Jc.; 2prs. boys' gaiters, 2"; sIioetIes,12J& 

" 22, " 1 business coa^ 14oi> ; 2 felt hats, l'^ ; I umbrella, 2^" 

■' 27, " 2 flannel shirts, 43* ; 1 pr. pants, 8*" j over-coat, IG"". 

■■ SO. " 2 lace scarfe, 2^5 ; 3 prs woollen mite 75o. ; pins, 25r 

Owiira. Ct. 

100" %i<> 

Sept, 12, By Cash ; Oct. 4, Casli, > 

Oct. 24." 300 lbs. dieese, 10c. ; 75 lbs. birtttr, 25c 

Balance due $37.60 

Keoelved payment 

CAMPBELL, LINN & CO. 
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AiucRK. Sept. l6£, 18£ 
Ma. S. Sjnia 

lb Wnsos, Rat & Co., Di-. 
1866. 
Jan. 15, To 6ydsB. cbtli,4.'"'i2doz. buttoiig,SOo.; Oozs.tlireaa.ISo. 

■' 20, " 40 ji3a. &c. cot., lOo. ; 7 spools cot., 4o, ; 12 yds, rib., 35o. 

" SO. " l5ya6.B.Bilk,2.3i>i 16r^.lining,15c.; Ssilkfpools.He. 
Feb. 20. " 3 ycla. drill, 31o. ; 5 yds. coVrg, 34e. ; 2 papers need^ 180, 
Mar.18, " 0yds. coayng,.''.'-''; lJyds.ve3ting,I.B»; 5 pr. ho3t>, 40e. 

'■ 31. ■' 21 yds. print, 20o.; 19J yds. muBlin, 30c; 2 pra- gloyee, L*» 
Apr.15, " 4 prs. gloves, 1.^"; 16 yds. ribbon, ISc. ; fi hand*. SCO. 

" 25. " 3 prs. blamketa 6.">; 4eouiitei'pane8, 3.^"; 1j yds. cot.,35o. 
May 29, " 2 summer hata, Lo"; 6 yds. ribbon, 40c. ; 2 feathers, 2»» 
June 5, " 4 prs. slippers, 1.40; 4prs, hoae, GOc. ; 3 pre. boae, 40a 

" IS. " 3 wool sliawla,5.30; iB.amt,SO.si>i 9t)za. thread, 180. 

July 6. '■ iOyds.cottoa, 30c. ; Sspoola, 12o.; 2Epoola,10e 

Aug. 10. " IS yds, flannel, 75c. ; 4 tand'lis., 35e. ; 12 yds. tape, Ida- 

Contra, Or. 

15.=* 10.00 

Jao. 15. ByCasL, ; 32. Cash, 

Feb.20. " 501M butter, 40 b. ; Gowt.pork, 10<t« 

May 15. " 6 geese, 80c. ; 14 fowls, 40o 

June 5. " 60 lbs. wool, 50o. ; 16 lbs. wool, 60c 

SO. 00 10.0 
July e. "Cash, ; Aug. 10, Cash, 

Balance due — i58 



Broorlin, July Iflth,lS6 
Hr. R, S. niLLis. 

To J, WriLiiiMS, Dr. 
18G6. 
3m. 10, To 101b3.M.angar,l5o.; leibs.W.sagOT.aOc; 121b3.Cjngiii,lSij, 

'■ 30. " l51ba.raiaiii3,ieo.; I31bs rai3iim,15c; lOlbs.raisins.ISe. 
Feb.l2. " fllbs.cur'ms.iac; 131bs.cur'als,14c;Clb3.cut'nls,20ii 
Mar. 30. " eolba. Balt,2o.; 2lbs.^Ta£t).Boda, 23a; 1 lb. bak. soda,2So. 
Apr. 5, " eib3.D.apples,12c.;J01b3:bisc'ta,17c.;5ib3.bisc't9,2XiJ. 

" 25. " ScwLflour.i.""; 2cwt.C. meal, 2.ao; 3 lbs. butter, 250. 
May 1. " lelba.porii, 2O0. ; ISIbs.cheese, 10c. ; 14 lbs. 8ugar,15o. 
JunelS. " 5 lbs. tea, !.'»; 9 gala, molasses, 40c. ; 6 doz. eggS; 12o. 
July 12, " 5 lbs.f!ngar,IGe.;S J lbs. raisins, IGc; 10 !bs.cur'3t3,12Ja. 

" 29, '■ 14 Iba. bacon, 120. ; 51bs. cheese, 16c. ; 4 lbs. butter,25o. 

'■ 31, ■' 4Ibs.tea,l.B0; 21b8. tea, l.^Oj « Iba. coffee, 33o. 

" " " 4[»li>3. salt, IJci 3 Iba. indigo, aac; IJ lbs. blue, 300. 

" '■' " SlbB,8altDetre,35c.i 4doz.egga,12Jo.; filba.butter,l5tf. 



teeeived payment. 



$83.16 
J. WILUAMS. 
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Albasy. Deo. 1, 1S66 



Mk. Geo. Simpsoh, 

3b Taylor & 



" 13, 

'• 24, ■ 

Ang. 4, 

*' n, 

Sept 21, 

Oct. 12, 

" 20, ' 



1 12 11>9. sogar, 15e. j 2 lbs. tea, I.** ; 3 lbs. coffee, 35o, , . . 

2 Ibs.tobaooo.STJo.; 31bs.raiBia.s,30o.; 12 Iba.ouiTantB, 15c, 

3 Iba, gunpowdep, G2Jo.; 6 lis. shot, 18o. ; 2 lbs. glue, Uo. 
12 lbs. waahing soda, 15c. ; i Iba. balling soda, 250 

1 box mustard, 1.="; 2 ibs, fflberte, 30c.; 2 Ibs.alm'aa, SSc 
. S lbs. Bugar, I4c i 1 lb. tea, l.i'"i ; 3 Iba. chocolate, 40c 

4 lbs. 6g3, 15c i 2 lbs. orange peel, 30c ; spices 40o 

2 lbs. bat. blue, ISc; 3 lbs. siilphur, 30c; 3 lbs. soda, 35c. 



2 lbs. smoli; tobacco, 90o.; 2 lbs. an 



.;lbi 



as suit) 



Aog, 12, Bj Casb, ; Sept 21, Cash, 
Oct, 30, " 100 Iba. dried .ipples, 15c; 



Sir. S, Smith, 

ToRAT,HaL&Cn,,i)r., 



L, To 5 Iba. tea, l.'" ; 15 lbs. sugar, Iflc; IJ lbs, ci 

), " 18 lbs. rice, 10c ; 16 lbs. salt, 4c ; S4 lbs. oat meal, Be. . 

i, " 12Ibs.raisins, 18o.;31ba.tobacco,58o.;^lb.sn«fF,34e.. 

3, " 101bs.cui'nt3,17c;101bs.g!nger,41c,;61bs.mnatara",42c 
), " eibs.sugar,lSc;131bs rioe,8ci 211bs. dr'dappleB,16c 
i, " 25 lbs. raisins, 18c. ; Jib. B. soda, 30c ;} lb. DTitmegB, 22c 
i, " 12Ib8.coffee,36c; 61bs.M.sngar,15c;-41bB.W.sugar,20o. 
5, '■■ 41b9.miiBlard,30c.|31ba.tobaooo,30c;121bB. ginger,27o. 
5, " 2 lbs. cnrrants, 20c ; 14 Iba. rice, So. ; 9 lbs. tur. seed, 46c 

4, " IJlbs. cin'mon,70c; lZlbs.sago,31o.; Ulbs.siigar,21c. 
0, " lBlbs.salt,3o.;211«.Jiidigo,9[)cj611bB.coriistBroli.l4o. 
2, " iLOEb&floar,lo.;3nib&coTDm(iaC3c;2Qlbs.coSbe.38c 
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31. Chicago, Jan. 4th, 1866, 

Ms. ELIAS G, CoNKLItT, 

Bought of 3. Bhktin & Co., 

12 reams of foolfmap paper. @ |3.25 

15 dozen school hooka @ 4.50 

23 slatQs @ 1.30 

7 " photograph albums @ 15,00 

3 " BuUion's grammar @ 7.00 

8 " fifth reader @ 3.50 

5 gallons of hiaok ink % 1.10 

4 doaen American Ooramercial Ai'ithinetio...,...@ 18.00 

S3(J7.S(C 
Reooivcd payment, 

UUaxiNA Co. 



Toronto, Jan. I2tti, 1 



Mr. James H. Burrttt, 
Bought 

15 ewt. of cheese 

4 cwt. of fioui 
120 pounds of bacon 

7 bushels of co n meal 
13 firkins of batter 
20 hnshels of diied apples 
13 " " peaches 

11 cwt. of buckwheat flour 
15 cwt. maple sugar 
25 bags of common lalt 
B7 barrels of mess pork 
68 " beef 
13 bushela of clover seed 



«3143.S0 
Ileoeived payment by note at 30 days. 

Fob MOERISON, IAYLOB & Co,, 

A. C. HENEr. 



TiYLOR & Co., 




@ $9.00 




4,2.1 





U.U 


O 


(I.V!, 


O 


V^M 




2.2.1 


Q 


4.DLi 


G 


b.bU 





«.ll(l 


S 


1.15 


O 


Vi.m 


@ 


a.76 


-a 


7,60 
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33 Hamilton, January 2iid, 1866. 

Mb. M. McOtoloch, 

To Joseph Light, Stationer, Dr. 

For 500 Fwnch envelopes. .@ $3.00^ei'tIioUBand- 

" 12 doz. British Ameriean copy l)ooks..,@ 1.15 

" 6 " B. B. lead peacils @ .50 

" 5 gross mourning envelopes @ 1,05 

" 2 reams mouraing notepaper @ 3.15 

'* 4 " tinted note paper @ 3.15 

** 2J " Foreign note paper @ 1.40 

" 3 " " letter paper @ 3.00 

" 1 doz. First Books @ .15 

" 5 boxes Gillott's No. 303 pens @ .90 

" 5 doz. Third Books @ 1,62J 

" 10 qiiires blank books, half bound (g .35 

^ 2 packs visiting cards. (^ .37^ 

$71.98 

HoTB.— Billa should not be signed uatil HeUled. 



84. BstocKViLLEj Jan. 5th, 186S 

N. D. G-ALBBEAITH, 

To R. FlTZSIMMONS & Co., Dk 

For 24 lbs. Mackerel '. @ 05|e. 

" 3 gallons Moljsses @ 45 

" 13 lbs, Young Hyson Tea @ 87|- 

" 13 lbs. brown Sugar „......@ 11 

" 15 bushels of Potatoes @ 45 

$22.23 
Cb. 

Pot 10 lbs. Batter „....., © 17o. 

■' Sdoz.Eg^ @ 12J 

" 3 gallons Maple Molasses „ @ 95 

" Note at 20 days, to balance.,... 17.05 

;il2^i.23 
E. FlTZSIMMONS & Co. 
NoiB.— Such a Bill oa this would be teruied u Biirfer Bill. 
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35 KiNoaTOM, dan. iliid, . 

-TA.MBB THOltpao^f, Esq., 

To A. Jakdine & Co., Dr 

For iJ doz. Buttons © ®0.12 

" 5^ yards of black Broadcloth @ 5.50 



" 1 ohest Y. H. Tea, 83 Iba @ .95 

" 18 yards French Print @ .20 

" 2ekeinsofSilk Thread © .09 

" 5 yards black Silk Velvet © 3.50 

" 20 Iba. Loaf Sugar : @ .18 

" 2gallons Molasses @ ,40 

" 1 bag of common Salt @ 1.15 

" 25 lbs. Eiee ® .09 

". 3 sucks Coffee, 70 lbs. each @ .12 

Ce. si 06.74 

ByCaali 5O.O0 

Balance duo .■>. SllG.' t 



36 ALOONQinN, Jan, ISth, 1866. 

W. Flbmimg & Co., 

Bought of 3. & A. Wright, 

1500 lbs Oinadiaii Cheese @ $ .09 

300 bushels FaO ■\?heat ® 1.25 

9 brls Pot Ash, net 705b lbs @ 5.75 per owt. 

150 bushels Spring Wheat @ 1.15 

200 " Potatoes Q .45 

600 " Oats @ .37| 

160 " Pease & .65 

50 " Indian Com Q .50 

60 " Apples @ .60 

3 kegs Butter, 110 lbs caoh. @ .18 

60 Ijushels Eye @ .70 

40 « Bmley O -^O 



Boceived payment, 



$1688.12 
J. & A, WRIGHT. 
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PEBCENTAGE. 



PEBCENTA&E. 



i8,~PEK0E"JTAGE ii an allowinoe, or reduction, or eatimate of 
B certain pmtion of Mch 100 of the uiiita that entef into any given 
calculation The teim ibt a conti'ietioa of the Latin espression for 
one hundred, and means liteially hy the hundred. In calculating 
dollars ^^ld cents 6 per cent means 6 dollars for every 100 dollars, 
or 6 centfl for every §1, or 100 cents If we are estimating the rate 
of yearly increase of the population of a rising Tillage, and find that 
at tho end of a certain year it was 100, and at the end of the nest 
it was lOS, we say it has increased 6 per cent. )'. c, 6 persons have 
fceen added to the 100. So, also, if a large city has a population of 
100,000 at the end of a certain year, and it ia found that it has 
106,000 at the end of the following year, we say it has increased 6 
per cent, which means that if we count the population by hundreds 
wo shall find that for every 100 at the end of the one year, there 
are 106 at the ead of tie next; because one hundred thoneanda ia 
the same as one thousand hundreds, and we have supposed the increase 
in every 100 to he 6, the total increase will be one Jhousand skkcs or 
6,000, giving a total population of 106,000 as above, or an increase 
at the rate of C per cent. A decrease would be estimated ia the 
fiame manner. Thus, a falling off in the population of 6 persons in 
the hundred would be denoted by 100 — 6;=!}4, as an increase of 6 
in the hundred would be denoted by 100^-6^106. So, also, in our 
first example, a deduction of $6 in $100 would bo $100— 6=$94, 
and a gain would bo 8100-|-86=:$106. 

Thei^rtion of 100 so allowed or estimated, is i.alled the rate per 
cmt., as in the examples given, 6 denotes the rate pef cent, or the 
allowance or estimate on every 100. Should the sum on which the 
estimate is made not reach 100, we can, nevertheless, estimate what 
is to be allowed on it at the same rate. Thus, if 6 is to be allowed 
for 100, then 3 must be allowed for 50, and 1|- for 25, &c. 

'I'he number on which the percentage is estimated is called the 
basis. Thus, in tho example given regarding the population of a 
city, 100,000 is the basis. 

When the basis and percentage are combined into one, the result 
is called the ntaount. If the rate per cent, be an increase or gain, it 
is to be added to the basis to get the amount, and if it is a decrease, 
or Hossy it is to be subtracted from the basis to get the amount. 
This latter result is sometimes called the remainder. 
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I'rom what has been said, it is plain that percentage is nothing 
else than taking 100 as a standard unit of measure — (, See Art, 1) — 
and mating the rate a fraction of that unit, so that 6 per cent, is 
ygg^^(Art, 15, V.) .06. We may obtain the samo result by the 
rule of proportion. Thus, in our illustrative example of an increase 
of 6 persons for every 100 on a population of 100,000, the analogy 
wUl bo 100 persons ; 100,000 persons : : 6 (the increase on 100) : 
6,000, the iaoreaae on 100,000. It is manifest that the samo result 
will be obtained whether we multiply the third by the second, and 
divide by the first, or whether we divide the third by the first, and 
multiply t]ie result by the second ; or, which is the same thing, mul- 
tiply the second by the result. Now, we already found that 
6h-100— jgg=.06, the samo as before. So also, 7 per cent, of any 
loss is seven one-hundredths of it, i. e., -jJ^^^.O?. It should bo 
carefully observed that such decimals represent, no(i/i«ro(ej3ej'ce»(., 
hut the rateper mhit. 

Though this is easily comprehended, yet we know by experience 
that learners are constantly liable to commit errors by neglecting to 
place the decimal point correctly. We would therefore direct parti- 
cular attention to the above caution, which, with the rule already 
laid down, under the head of decimal fractions, should be sufficient to 
guide anyone who takes even moderate pains, 

EXERCISES ON FINDING THE RATS PES UNIT. 

At J per cent., what is the rate per unit? Ans. .OOJ, 

At J per cent., what is the rate per unit? Ans. .00^. 

At I per cent., what is the rate per unit? Ans. ,01, 

At 2 per cent., what is the ra,te per unit? Ans. ,02. 

At 4 per cent., what is the rate per unit? Ans. .04. 

it 7J per cent., what is the rate per unit? Ans. .07J. 

At 10 per cent., what is the nite per unit 7 Ans. .10, 

At 12J per cent., what is the rate per unit ? Ans. .12^, 

At 17 per cent., what is the rate per unit ? Ans. .17. 

At 25 per cent., what is the rate per unit? Ans. .25, 

At 33J per cent., what is the rate per unit? Ans. .33J. 

At 6G§ per cent., what is the rate per unit? Ans. .66f. 

At 75 per cent., what is the rate per unit? Ans. .75. 

At 100 per ceotr,, what is the rate per unit? Ans. 1.00. 

At 1I2J per cent., what is the rate per unit ? Ans. 1.12J. 

At 150 per cent., what is the rate per unit? Ans. 1,50. 

At 200 per cent., what is the rate per unit ? Ans. 2.00. 
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I. To find the pyreeutage on K.Qy given quantity at a givoii 
rate: 

On the principles of proportion, wo have aa 100 : given quaa- 
tity : ; riite : percentage, and iia the third term, divided by the first, 
^yes tho race per unit, wo liave tha simple 



Multiply the given quantitij hy the. rate per unit, and 
■will be the percentage. 



To find how much 6 per cent, is oa 720 bushels of wheat, wt 
have 6-v-100=.06, the rate por unit, and 720 X 06=43^ bushels, 



To find 8 per cent, of $7963-75, in like inannei', we have .08, 
tie rate per unit, and $7963.75X-03 gives S337.10, the pei'centage. 
Instead of j)er cmt the mark (7,,) is now commonly used. 

ESEKCISES ON TOE UTILE, 

1. What does 6 per cent, of 450 tons of hay amount to ? 

Ans. 27. 

2. What is 10 per cent, of $879.62^ ? Ans. 887.96. 

3. If 12 per cent, of an army of 47,800 men be lost in killed and 
wounded ; how many remain ? Ans. 42,064. 

4. What is 5 per cent, of 187 bushels of potatoes ? Ana. 9.35. 

5. What ia 2J per oent. of a note for $870 ? Ans. 21.75. 

6. Find 12J per cent, of 97 hogsheads ? Ans. 12.12^. 
II. To find what raffi per cent, ono number is of another given 

num^er : — Let us take aa an example, to find what per cent. 24 ia of 
96. Here the bMis ia 96, and wo take 100 as a standard bask, and 
these are magnitudes of the same kind, and 24 is a certain rate on 
96, and wo wish to find what rate it is on 100, and by the rule of 
proportion, wc have the statement 96: 100::24: F.P.=^g^=25. 
Therefore 24 is 25 per cent, of 2Q. 
From thia we can deduce the iiiiiiple 

RULE. 

iwweB two ciphers to the given percentage, and divide thai by the 
fciwis, the quotient will he the rate per cent, 

7. What per cent, of 150 is 15 ? Ans. 10. 

8. What per cent, of 240 ia 36 ? Ans. 15. 
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9. What per cent, of 18 is 2 ? Ans. 11^. 

10. Vhat per cent, of 72 is 48 1 Ans. 66|. 

11. What per cent, of 576 is 18 1 Aus. G^. 

12. What per cent, is 12 of 480 ? Ans. 2J. 

13. Bought a hlock of buUdinga iu King street for $1719, flud 
Bold it at a gain of 1 8 per cent. ; what was the gdu ? 

Alls. $309.42. 

14, Vested $325 ia an oil well speculation, and lost 8 per cent ; 
whftt was tho !osa ? Ans. $26.00. 

16. In 1841 t!ie population of Cleveland was about 15,000, it is 
now about 50,000 ; what is the rate of increase ? Acs. 233J. 

16. An estate worth $4,500 was sold ; A boaght 30 per cent, of 
it ; B, 25 per cent, ; C, 20 per cent. ; and D purchased the i-emaia- 
der ; what per cent, of the whole was D's share ? Ans. 25. 

17. If a man walk at the rate of 4 miles an hour ; what per cent- 
is that of a journey of 32 miles ? Ans, 12J. 

18. What is the percentage on ®1370 at 2| per cent. ? 

Ans. .37.67^. 

in. Given, a number, and the late per cent, which it is of 

another number, to find that otJier number, ,400 is 40 par cent, of a 

certain number, to find that number. Aa 40 ; 100 : : 400 ; F, 1".= 

iiLi^yi.aji=l,O00. Hence we derive thij 



j^Mwec two cipfiers to the gimti nunihcr, and divide hi/ tM rate 
per emit. 

ESERCIBEW. 

1. A bankrupt can pay ^2600, which is 80 per cent of his debts ; 
how much docs he owe? Ana. $3250. 

2. A clerk pays ^8 a month for rent, which is 16 pei- cent, of 
his salarj' ; what is his yearly salary ? Ans. |li00. 

3. In a manufacturing district' in England, 40,01)0 persons died 
of cholera in 1832, this was 25 per cent, of the population ; what was 
tho population 1 Ana, 160,000. 

4. Bought a certain number of bags of flour, and sold 124 of 
them, which is 12J per cent, of the whole. Required, tho number 
of bags purchased. Ans. 992. 

5. In a shipwreck 480 tona are lost, and this amount is 15 per 
cent, of the whole cargo. Find the cargo, Ans. 3200 tons. 
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6. A firm lost $1770 by the failure oi'annther firm; tlie loss was 
30 per cent, of their capital j what was their capital ? Aus. $5900. 

IV. To find the basis when the amount and rate are given ; — 
Suppose a man buys a pieee of land for a certain sum, and by selling 
it for 3300, gains 26 per cent. ; what did ho pay for it at firet? — 
Here it is plain that for every dollar of the cost, 25 cents are g.;iaei] 
by the sale, i. e., 125 cents for every 100, wliich gives us the analo- 
gy, 125 : 100 : : 300 : F. P. ; or, dividing the two toi-ms by 100, 
1^6 : 1.00 : : 300 : F. P., which by the mlea for the multiplication 
and division of decimals, gives ^JSO£^|240, the original cost. 

Again, suppose the farm bad been sold at a loss of 25 per cent. 
This being a loss, we subtract 26 from 100, and say, as 76 ; 100 ; ; 
300 ; F. P-^^i^ifi^SiOO, tlie prhne cost in this case. 

Hence we derive the 

RULE . 

Divide the givm amount hy one increased or dimwished hy the 
given, rate per wnit, according as the question implies in^a-ease or 
decrease, gain or loss. 

EXERCISES. 

1. Given the amount 33198, and the rate of increase 20 percent, 
to find the numbor yielding that percentage. Ans. $165. 

2. A field yields 840 bushels of wheat, which is 250 per cent, on 
the seed ; how many bushels of seed were sown ? 

3. At 5 per ceat. gain ; what is tlie basis if the amount be $126 ? 

Ans. $120. 

4. At 10 per cent, loss; what is the basis, the amount being 
$328.5 ? ■ Ans. $365. 

5. A ship is sold for ^12045, which is a gain of f per cent, on 
the sum originally paid for it ; for how much was it bought at first ? 

Ans. $12000. 

6. .A gambler lost 10 per cent, of his money by a venture, and 
had $279 left; bow much had he at first, and how much did he 
lose ? Abs. IIo lost $31, and had Sp310 at first. 

7. A grocer bought a lot of fiour, and having lost 20 per cent, of 
the whole, had 160 bags remaining ; how many bags did he buy ? 

Ans. 200. 

8. A merchant lost 12 per cent, of his capital by a bankruptcy, 
and had still $2200 left; what waa his whole capital ? Ans. $2500. 
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9. "Sold a sheep for $5, aud gained 25 per cent. ; what did I pay 
for it ? Aqs. $4. 

10. Lost §12000 OQ au investment, whiohw^ 30 per ceut. of the 
whole ; what was the iuvestment ? Ana. S40000. 

INTEREST. 

IH'ora a IraiisHion common in language, tho word interest has 
been inappropriately applied to the swrn^paM? for theuse of money, 
bat its original and tme meaning is simply the use of money. To 
illustrate this, we will suppose that A borrows of B |100 for one 
year, and at the end C'f the year, when A wishes to settle the account, 
he gives B $107. Were we to ask the question of almost any per- 
son except an accountant, whether A or B received the interest, we 
should undoubtedly receive for an answer that B received it. But 
such is not the case. A having had the use of that money for one 
year, paid B $7 for that use or interest ; heace A received the inkr- 
terest or use of that money, and B received $7 in cash for the sam& 
It is only by considering this subject in its true light that account* 
ants are able to determine upon the proper debits and credits that 
arise from a transaction where interest is involved. If an individual 
borrows money, ho receives the uso of that money, and when he paya 
for that uso or interest, he pkces the sum so paid to that side of hia 
"interest account" which i-epresenta interest received, and if he lends 
money, he has parted with the use of that money, and when he re- 
ceives vaine for that use or interest, he places tl.o sum so received 
to that side of his " inter^t account" which represents interest de- 
livered. 

We thmk that this explanation is sufficientlj clear to illustrate 
the difference between interest and the value received m paid tot it. 

It will also be noticed that we havo given many of the exorcises 
in the usual form, e. g., we say what is the interest on $100 for one 
year, instead ot saying what must ie pa/id /or tii^ interest of $100 for 
one year, but we have done this more in accordance with custom 
than from any intention to deviate from the true meaning of the 
word interest. 

Interest is reckoned on a scale of so many unita on every $100 
for one year, and hence it ia called so much per cent, per armvm, 
from tho Latin ■pur csatum,, by the bimdred, and per annum, by the 
year. Thus, ^6 a year for every §100, is caUei sic per c&ii. per 
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annum. The term is also extended to designate the return accruing 
from any investment, sucli un shares ia a joint stock company. 

To show tlie object and use of such transactions, we may suppose 

A peraon feels himself cramped or embarrassed in his circum- 
stances and operations, and he applies to some friendly party that 
lends him §100 for a year, on the conditioa that at the expiration oi 
the yea( he is to receive $106, that is, the SlOO lent, and 66 more 
as a return for the use of the §100 ; or, if the borrower gets $600. 
he pays at the and of the stipulated time not only the $600, but aisc 
$36 ($3 for each $100) in return for tlie use of the ^600. By thif 
means the borrower gets clear of his difficulty, and maintaiiis his 
credit at a small sacrifice. 

The sum on which interest is paid is called the principaL 

The sum paid for the use of money is called the interest. 

The sum paid on each $100 is called the rate. 

The sum of the principal and interest is called the amount. 

"When interest is charged on the principal only, it is cailcd simpk 
interest. 

When interest is chained on the amount, it, is called compound 
interest. 

When a certain rate per cent, ia established by law, k is called 
le^al interest. 

When a higher rate per cent, ia charged than is allowed by law, 
it is called vsury. 

-The legal rate per cent, differs in different States and in different 
countries, so also does the mode of calculation differ. In some 
States it b considered legal, to reckon the month as consisting of 30 
days, in the calculating of interest on any sum for a short period, in 
other.t it is considered illegal. We have given the different modes 
of calculation in ordei; to nudiO the work applicable to all the States. 
For the legal rate per cent,, of each State, see " Laws of the States," 
at the end of this work. 



SIMPLE INTEREST. 

As simple interest, when calculated for one year, differs in no 
way from a percentage on a given sum, we have only four things to 
consider, via,, the principal, the rate ("100 being thp bnsis), llie inter- 
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cat, and the time, any tlirce of wliich teiog known, the fourtli can ho 
found. The finding of tlie interest includes by far the greatest 
number of cases. 

We shall first show the funeral principle, and from it deduce an 
easy piactioal rule. 

Xot it be required to find the interest on S468 for one year, at 6 
per cent. 

As 100 is talfen as the hasis principal in relation to which all 
calculations aro made, it is plaan that 100 will have the same ratio 
to any ^ven principal that the rate, which is the interest on 100, 
has to the interest on the ^ven prinoipaJ. Hence, in the question 
proposed, we have as $100 : $468 i : ?6 : inter63t^^g46&XT3^— 
^468x. 06=^128.08. Now ,06 is the rate per unit, and from, thia 
we con deduce rules for all casea. 

CASE 1. 

To find the interest' of any sum of money for one year, ac any 
given rate per cent. 

K I! I, E . 
Multiply the prhtdpal hy the rate per Tinih 



1. Wliat is the interest on 615, for 1 year, at 3 per cent. ? 

Ans. $0,45, 

2. "What is the interest on $35, for 1 year, at 5 per cent. ? 

Ans. $1.75. 

3. Wlat is tlie interest on SlOO, for 1 year, at 7 per cent. ? 

Ans. $7.00. 
1, What is the interest on $2.25, fer 1 year, at 8 per cent. ? 

Ans. $0.18. 

5. Wliat is the interest on §6.40, for 1 year, at 8J per cent. ? 

Aqs, $0.54. 

6. What is the interest on $250, for 1 year, at 9^ per cent. ?■ 

Ans. $23.75. 

7. What is the interest on $760.40, for 1 year, at ^ per cent.? 

Ans. $57.03. 

8. What is the interest on $964,50, for 1 year, at 6| per cent.? 

Acs. $62.69; 

9. What ia the interest on $568-75, for 1 year, at 7J per cent. ? 

Ans. $41,23. 
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CASE II . 
To firnl the interest of any sum of uiouey, for any numbev of 
years, at a given rate per cent. 

RCLE. 

Mnd the interest fof one year, and multiply hy the numhcr oj 
years. 



10. What is the interest of 84.60, foe 3 yeai'S, ;it 6 per cent. ? 

Ana. 80.83. 

11. What is tlie interest of $570, for 5 yeaxs, at 7J per cent. ? 

Ans. $213.75, 

12. What is t]ie interest of $460.50, for 3 years, at 6J per cent, 'r 

Abs. $86.3-1 

13. Wliat is the interest of $17.40, for 3 years, at S^ per cent, ? 

Ans. $4.35. 

14. What is tlio interest of S321.05, for 8 years, at 5J percent.? 

Ans. 1147.61 

IB. What is the interest of $1650.45, for 2 years, aE 9 per cent, i 

Ana. $297.«a 

16. WLat is tie interest of $964.75, for 4 years, at 10 per cent. ! 

Ans. $385,90, 

17. What ia the interest of $1674.50, for 3 years, at lOJ per 
cent.? Ans. S527.4: 

18. What is the interest of $640.80, for 5 years, at 4| per cent. ? 

Ans. $152.19. 

19. "What is tie interest of $965.50, for 7 years, at 5^ per cent. ? 

Ans. $371.72. 

20. Wliat ia tlie interest of $2460.20, for 4 years, at 7 per cent. 

Ans. f 688.8( 



To find the interest on any s 
montbs, at a given rate per cent. 



r any mimbor of 



RULE. 

Find the interest for one year, and take aliqvot parts for the 



Find the interest for one yea/r, liivide by 13, and multiply by the 
m/tnber of month. 
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exehcises. 
al. What is the interest on $684.20. for 4 months, at 6 per cent.? 

Ans. 113.68. 
23. What ia the intwest on $760.50, for 5 months, at 7 per cent. ? 

Ans. 822.18. 

23. What is the interest on ^899.99, for 2 months, at 8 per cent. ? 

Ans. §12.00. 

24. Wliatis.lhcint^reaton 5964.50, ftir 4 months, at 9 percent.? 

Ans. $28.94. 

25. What is the interest on $1500, for 7 months, at 10 per cent, ? 

Ans. $87,50. 

26. What is the interest on $1560, for 11 months, at 7-J per 
cent,? Ans, $107.25. 

:\ What is the interest on S1575.!)4, for 8 months, at 6^ per 

cent, ? Ans. $85.65. 

^^. ii'tiat 13 the interest on $1728.28, for 9 mouths, at 8^ per 

cent.? Ans. §110.18. 

29. What ia the interest on $268.25, for 13 months, at 7 per 
oeut.? Ans. $20.34. 

30. What is the interest on $1569.45, for 1 year, S months, at 
S per cent. ? Ans. $156.95. 

31. What is the interest on $642.99, for 1 year, 5 months, at 
lOjper cent. ? Ans. $91.09. 

32. What is the interest on ^560.45, for 1 year, 6 months, at 9J 
per cent. 1 Ans. $79,86. 

33. WJiat is the intci-est on $i5.50, for 3 years, 9 months, at 10^ 
per cent. ? Ans. $19.10. 

34. What is the interest on $5(j0.80, for 2 years, 8 months, at 
llj per cent. ? Ans. $175.72. 

S5. What is the interest on $2360.40, for 39 months, at 12 per 
cent. ? Ans. $448.48. 

CASE IV . 

To find the interest on any sum of money, for any r 
months and days, at a given rate per cent. 



Find the interest for the jnonths, and take nliguol parts for (he 
days, reckoning the month as consisting of 30 dc^s. 

E X A lil P L E . 

36. Wliat is tlie ii.terost on S875,50, for S months, 18 days, at 
11 pGT cent. ? 



.y Google 



SntPIiE INTEREST. 



SOLUTION. 



Priiidpal 

Bate per unit... 



Intoi-eat for 1 year. , . 



9G.3050 

faterest for 6 months ; or, i of interest for 1 year 48,1525 

Interest for 2 months; or, f of interest for 6 months 16.0508 

Interest for 15 daja; or, J of interest for 2 months 4.0127 

Interest for 3 days; or, i of intereafc for 15 days 8025 



Interest for 8 months, 13 days $69.0185 

We find the interest for 1 year to he §96.305, and aa 6 months 
ire the J of 1 year, the interest for 6 months wiil he tie ^ of 
the interest for 1 year ; likewise the interest for 2 months will ba 
the J- of the interest for 6 months, and as 15 days are the J of 2 
months or 60 days, the interest for 15 days will be the J of the in- 
terest for 2 months, and likewise the interest for 3 days, will he the 
1 of the interest for 15 days. Adding the interest for tlie motit^s 
and days together, we obtain $69,02, the snm to be paid for the nm 
of $875.50, for 8 months, 18 days, at U per eent.j 



87. What is the interest on $468.75, for 4 montds, 15 days, at 
7 per cent. 1 Ans. S12,30. 

38. What is the interest on $1654.40, for 3 months, 8 days, at 5 
per cent. ? Ana. g22.52. 

39. What ia the interest on $345.65, for 11 months, 25 days, at 
6 per cent. ? Ans. $20.45. 

40. What ia the interest on $74.85, for 5 months, 22 days, at d 
per cent. 1 .3 is. $3.22. 

41. What is the interest on $073.75, for 8 months, 1 J daj's, at 
7J per cent. ? Ans. $36.35. 

42. What is the interest on $57.45, for 1 year, 2 months, 12 
Ana. $4.14. 

n $2647, for 1 year, 5 months, 18 days, 
Ans. $242.64. 

n §268.40, for 2 year's, 1 month, I day, 
Aas. 44.79. 

m $2345.50, for 3 years, 1 mof tha, 20 
AiiR 853,50. 



days, at 6 per cent. ? 

43. Wliat ia the interest o 
vt 6J per cent. ? 

44. What is the interest oi 
0.1 S per cent, ? 

45. Whftt is the 
days, at 10 jKr cent. ? 



10 
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46. "What is tbe interest on $4268.45, for 4 years, 11 montha, 
11 days, at llj per cent, ? Ans. $2481.24. 

47. What is the intereBt of $642.20, for 2 yeare, 7 mouths, 24 
d^S, at 12 per cent. ? 

48. What is the interest of §64.50, for 2 years, 11 mtrntha, 2 
days, at 7 per cent. ? Ana. $13.19. 

49. What is the amount of ^746.25, for 1 year, 10 months, 12 
days, at 5 per cent. ? 

60. What iafio interest of $680, for 4 years, 1 month, 15 days, 
at 6 per cent. ? Ans. $168.30. 

OASE V. 

To find the interest on any sura of money, for any number of 
days, at agiven rate per cent.* 



Find the interest for one year, and say, as me year (365da^8,) 
is to the f/iwn, nwmber of days, so is the interest for me year to the 
vUerest required ; or, 

Having found the interest for one year^ mtiiUi'ply it i</ the given 
nu/mher of day«, and divide hy 365. 

EXERCISES. 

51. What is the interest on Q464, for 15 clays, at 6 per cent. ? 

Ana. $1.14. 

52. What is the interest on $364, for 13 days, at 7 jser cent ? 

Ans. 84 cents. 

53. What is the interest on $56.82, for 14 days, at 8 per cent. ? 

Ans. 17 cents. 

• To Had how raany years elapse between any two dates, wo taTO only 
to subtract the earlier from the later date. Thus, the nnmbev of yeara froiu 
ISli to 1S6S fa 51 years. To find months, we must reckon ftom the given 
ftate In the firat named month, io tlio eame date in each successive mgnth. 
Thns, five months fronj tiio lOth of March brings ns on to the lOtb of August. 
To find days, we require to count how many clays each month coctaius, for 
to constdei' every month as consisfing of 30 days, in the calenlaUon of inter- 
est, ia not strictly correct, although for portions of a single month i* flansea 
noBerions error. Thus, the correct time from March 2nd to Jnnelltii, would 
be 101 days, via., 20 for March, SO for April, 31 for May, and 14 for June. A 
very convenient plan, for reckoning time between two given dates is to coont 
the unmber of months and odd days (hat intervene. Thus, ftaoi Jane lltli 
to November £Oth, would be 5 months and 6 days. 
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54. What is the interest on $75.50, for 18 daya, at 8^ per cent. ? 

Ans. 32 cente. 

55. Wliat is the interest on S125.25, for 20 days, at 5 per oent. ? 

Aus. 34 cents. 

56. Wliat is the interest on $150.40, for 33 days, at 6 por cent. 1 

Ans. 82 cents. 

57. What is tlic interest on $55.48, for 45 days, at 6J per cent. ? 

Ans. 45 cents. 

58. What is the interest on §75.75, fov 65 days, at 7 per cent. ? 

Ans. 94 cents. 

69. "What is the intei'est on $268.40, for 70 days, at 7^ per cent. ? 

Ans. $3.86. 

60. What is the interest on $464.45. for 80 days, at 8 per cent. ? 

Ans. $8.14. 

61. What is the interest on $15.84, for 120 days, at 9 per cent. ? 

Ans. 47 centa. 

62. What is the interest on $240, for 135 days, at 9|- per cent. ? 

Ans. $8.43. 

63. What is the interest on $2460, for 145 days, at 10 per cent. ? 

Ans. $97.73. 

64. What is tlic interest on $1568, for 170 days, at 11 per cent. 1 

Ans. $80.33. 

68. What is the interest on $2688, fur 235 days, at 11|- per 
!nt ? Ans. $203.35. 

66. What is the amount of $364.80, for 320 days, at llj per 
nt ? Ans, $401.5a 



To find the interest OB any sum of money, for any time, at 6 per 
cent. 

Since .06 wonld ha the rate per unit, or the interest of $1 for 1 
year, it follows that the interest for one month would be t!ie j'^ of 
.06, or yg of a cent, cqnal to ^ cent or ,005, and for 2 months it 
would equal J cent, or .005X2^^.01- Therefore, when interest is 
at the rate of 6 per ecnt,, the interest of $1, for every 2 months, ia 
OMB cent. Again, if the interest of §1, for one month, or 30 days, is 
^ cent or .005, it follows tliat the Interest for 6 days will be the | of 
,003 or .001. Therefore, when interest is at the rate of 6 per cent., 
the interest of $1 for every 6 days ia one imll. Hence the 
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BULE. 

Mnd the mteresl of $1 /or the given time iy reckoning 6 cents 
for ev&y year, 1 cent /or eeery 2 months, arid 1 mUl/or every 6 days; 
then nrnlti^ly ike given principal ly the number denoting that in- 
terest, and the product mil he the interest required. 

Note.— -This method can be adopted for any rate per cent byGrstOndicg 
Ihe interest at fi per cent., then adding to, oc snbti'aotme from tlie interest so 
found, Bnch iipait or p^t^of it.aatbe given rate exceeds, orislcssthiui 6 pet 

This methocl, although adopted by some, is not esaetiy correct aa tht» 
year la considered aa consisting of 360 days, instead of 366 ; so fhat the in- 
terest, obtained in Uiis manner, is too large by jfj or ^, wMoh for every 
$73 intereet, ia El too much, and must therefore be aubtraotei if tlie ezaol 
amount be required. 

EXAMPLE. 

67. What ia the interest of $24, for 4 mouths, 8 days, at 6 per 
cent. ? 

SOLUTION . 

The interest of $1, for 4 months, is 02 

The interest of 11, for 8 days, is OOIJ 

Hence the interest of $1, for 4 months, 8 days, is ,021 J 

Now, if the interest of $1, for the given time, ia ■,021 J, tJia inter- 
est of $24 will be 24 times .021^, which is $.512. 

ieXERCI8E8. 

68. What is the interest on $171, for 24 Hays, at 6 per cent. ? 

Ans. C8 oentSi 

69. What ia the iaterest on 3112, for 118 days, at 6 per cent.'? . 

Ads. $2.20.. 

70. What is the interest on gl3, for 112 days, at 6 percent.? 

Ans. 21 cents. 

71. What is the interest on 50 eenta, for 360 days, at g.pei 
oeut. ? Ans, 'd cents. 

72. What iB the interest on $75.00, for 236 days, at 6,per cent. ? 

Ans. $2,!;C\ 

73. What is the interest on $111.50, for 54 days, at 6 percent.? 

Ans. »1.00. 

74. What is the interest on 815.50, ifir 314 days, at 6 per cent. ? 

Ans. 81 cents, 
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?5. What is the iutereat on S174.25, for42dajs, at 6 percent.? 
Ana. $1.22. 

76. What is the interest on £10, for 1 month, 18 days, at 6 per 
cent. Ana. 8 cents, 

77. What is the interest on $154, for 3 months, at 6 per cent. ? 

Ans. 12.31, 

78. What is the interest on $172, for 2 months, 15 days, at 6 
per cent. ? Ans. $2.15. 

79. What is the interest on $25, for 4 months, at 6 per cent. ? 

Ans. 50 cents. 

80. What is the interest ob $36, for 1 year, 3 months, 11 days, 
at ? pci- cent. ? Ans. |3. 

81. What is the interest on $500, for 160 days, at 6 per cent. ? 

Ans. $13.33, 

82. What is the interest on $92.30, for 78 days, at 5 per cent. 3 

Ans. $1.00. 

83. What is the interest on $125, for 3 years, 6 months, 15 days, 
at 10 per cent. Ans, $43.23, 

84. What is the amount of $200, for 9 months, 27 days, 
per cent, ? Ans. S20 

85. What is the interest on $125.75, for 5 months, 17 days, at 
1 per cent. ? Ana. $4. 

86. What is the interest on $84.50, for 1 month, 20 days, at 6 
per cent. ? Ans. 59 cents. 

87. 'What is tlie amount of $45, for 1 year, 1 month, 1 day, at 
8 per "cent. 7 Ans. $48, 

88. What is the interest on $175, for 7 months, 6 days, at 
per Oent, ? Ans. $5. 

89. What is tte interest on §225, for 3 months, 3 days, at 9 per 
cent.? Ans. $5,; 

90. What is the interest on $212.60, for 9 months, 8 days, at 
percent.? Ans. $13.95. 



To find the interest oq any smn of money, in pounds, shillings, 
and pence, for any time, at a given rate per cent. 



Multiply the priticipai by the rate per cent., and divide by 100. 
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EXAMPLE. 
91. What ia the interest of £47 16a. 9d,, for 1 year, 9 months, 
15 days, at 6 per cent. ? 

SOLUTION. 

£ s. B. £ s. D. 

Interest for 1 year „, 2 17 4 47 15 9 

Interest for 6 mos., or J of int. for I year, 18 8 6 

Interest for 3 mos., or I of int. for mo9., 14 4 

Interest for 15 days, or ^ of int. for 3 mos., 2 4^ 2^86 14 6 



Interest for 1 year. 9 moutha, 15 diWB..,. £6 2 8J 

17;34 
12 

ijli 

92. What i8 tlie interest of i£25, for 1 year, 9 months, at 5 per 
cent. ? Ans. £2 3s. 9d. 

93. What is the interest of ^75 12s. GcL, for 7 months, 12 days, 
at 8 por ocnt. ? ' Ans. £3 14a. 7|iJ. 

94. What is the amonnt of £64 10s. 3d,, for 3 months, 3 days, 
at 7 per cent. ? Ans. £G5 13b. 7d. 

95. What is the interest of £35 4s. 8d., for 6 month';, at 10 per 
cent.? Ans, £1 15a. 2|d. 

96. What is tlie amount of £18 12s., ibr 10 montJis and 3 i,laya, 
at 6 pel' oent. ? 

CASE VIII. 

To find the principal, the interest, tlic time, and the mte per 
cent, being given. 

EXAMPLE. 

97. What priiieipal will produce $4^0 interest in 1 year, 3 
montlia, at 6 per oent. ? 

SOLUTION. 

If a prindpnl of $1 k put. on interest for 1 year, 3 months, at G 
per -Tont., it will produce .075 interest. Now, if in this example, .075 
be the interest on $1, the number of dollars reipired to produoe 
$4.50, will bs represented by the number of times that .075 is eon^ 
tained in 554.50, which is 60 times. Therefore, $60 will prodnce 
$4.50 interest in 1 year, 3 months, at 6 per cent. Hence the 
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RULE. 

Divide the given interest by tha interest of $1 for the given time, 
at the givm rate per cent. 

EXERCISES. 

98. What principal will produiie 77 cents interest in 3 month!?, 9 
d«j's, at 7 per cent. ? Ans. U40. 

99. Whnt principal will produce $10.71 interest in 8 months, 12 
dajr. at 7J per cent. ? Ans. $204. 

100. What principal will produce $31.50 interest in 4 years, at 
SJ per oent. ? Ans. $225. 

101. What sum of money wiO produce $79.30 interest in 2 years, 
fi months, 15 days, at 6^ per cent. ? Ans. $480. 

102. What sum of money is sufScient to produce $290 interest 
iu 2 years and 6 monthsj at 7^ per cent, ? Ans. $1600. 



To find the rate per cent., the principal, the interest, and the 
time being given. 

EXAMPLE, 

103. If $3 be the interest of $60 for 1 year, wnat is the rate per 
oent. ? 

SOLUTION. 

If the interest of $60 for 1 year, at 1 per cent, is .00, the re- 
quired ratepcr cent, will be represented by th" number of times that 
.60 is contained in 3.00, which is 5 times. Therefore, if $3 is the 
interest of $60 for 1 year, the rate per cent, is 5. Henee the 



Divide the given interest hy the interest of the given principal at 
1 per cent, for the given time. 

EXEBOISE S. 

104, If the interest of $40, for 2 years, 9 months, 12 days, ia 
$13.36 ; what is the rate per oont. ? Ans. 13. 

105. If I hori-ow $75 for 2 months, ami pay $1 interest ; what is 
the rat« per oent. ? Ans. 8. 
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106. If I ^ve 62.25 for the use of $30 for 9 monOia; what rate 
per cent, am I paying? Ans. 10. 

107. At what rat« por cent, will $150 amount to $165.75, in 1 
year, 4 montis, 24 daya ? Ana. 7J. 

108. At what rate per cent must $1, or any sum of money, be 
on interest to double itself in 12 years ? Ans. Ana. 8J, 

109. At what rate por cent, must $425 be lent to gain $11,73 
in 3 months, 18 days ? Ana. 9f 

110. At what rate per cent, will any sum of money amount to 
three times itself in 25 years ? Ans. 8. 

111. If I give $14 for the interest of $125 for 1 year, 7 months, 
6 days ; what rate per cent am I paying ? Ans. 7, 

CASE X. 

To find the time, the principal, the intorcst, and the rate pur 
cent being given. 

EXAMPLE. 

113. How long must $75 be at interest, at 8 per cent., to gairt 
$12? 

"(»LUTIO^f. 

The interest for $75, for 1 year, at 8 per eont., is $6. Now, it 
$75 require to be on interest for 1 year to produce $6, it is evident 
■that the number of years required to produce $13 interest, will be 
eeprcsente'i by the number of times that 6 is contained in 12, which 
is 2. Therefore, $75 will have to be at interest for 2 years to gain 
$12. Hence the 



Divide the given, interest h}/ the interest of the principal for 
yeav, at the given rate per cent. 



113. In what time will $12 produce $2.83 interest, at 8 per 
cent ? Ans. 3 years. 

114. In what time will $25 produce 50 cents interest, at 6 per 
cent. ? Ans, 4 months. 

115. In what time will $40 produce 75 cents interest, at 6J per 
cent. ? Ads. 3 montlis, 18 days. 
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116. In what time toiU any sum of money donble itself, at 6 per 
cent. ? Aub. 16 yeavs, 8 moaths. 

117. In what time will any sum of money quadruple itself, at 9 
per cent, ? Ans, 33 years, 4 months. 

118. In what time will §125 auiouat to $138,75, at 8 per cent, ? 

Ans. 1 year, 4 months, 15 days. 

119. Borrowed, January 1, 1865, $60, at 6 per cent, to be paid 
aa soon as the intpreat amounted to one-half the principal. When is 
it due? Ans. Sf^y 1, 1873. 

120. A meretant borrowed a certsiia sum of money un January 
2, 1856, at 9 per cent., agreeing to settle the account wlien the in- 
terest equalled the principal. When should he pay the same ? 

Acs, Feb. 12, 1867. 

MBROnANTS' TABLE 

For showing in what time any sum of monm/ will double itselft «< 
anff rateper cent., from one to twenty, simple interest. 



Per cent 


Tears, 


Per cent 


Tears. 


Per cent 


Tearg. 


I'er cent 


Tears, 


1 


100 


6 


^^ 


11 


?f 


16 


1 


2 


60 


7 


143 


12 


17 


8 


m 


8 


12| 


13 


7/3 


18 


4 


ftS 


9 


11* 


14 


71 


19 


StS 


6 


20 


10 


10 


15 


H 


20 


5 



BQ EXEBCI 



121. 


What is the interest on $64.25 for 3 years, at 7 per cent, 7 






Ana. $13.49. 


122, 


What is the interest on §125.40 for 6 mouths, at 6 per 


cent. ?* 




Ans. 3.76. 


123. 


What is the amount of S369.29 for 2 


years, 3 months, 1 


.day, at 9 per cent. ? 


Ans. $444.16. 


124 


What must be paid for the use of 75 cents for 6 years, 9 


months. 


3 days, at 10 percent.? 


Ans. 51 cents. 


125. 


What will $54 amount to in 254 days 


at 10 per cent. ?* 

Ans. $57.81. 



* This ana tbe following esercisea (raarlied wiUi a ■*} are to lie worked 1)? 
Case VI, 
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126. What must Iw paid for the interOSt of S45 for 72 days, &i 
9 per cent. ?* Acs. 81 ceids. 

127. What is the inti^rost of $240 from January 1, 1866, fcj 
June 4, 1866, at 7 pei cent. ? Ans. $7.14. 

138. What will $140.40 amount to from August 29, 1865, to 
November 29, 1866, at GJ per cent. ? Ans. $151.83. 

129. Wtat principal will give $440 interest in 1 year, 4 months, 
15 days, at 8 per cent. ? Ans. $40, 

130. In what time will $40 amount to $-14,40, at 8 per cent. ? 

Ana. 1 yr.. 4 mos., 15 days. 

131. At what rate per cent, will $40 produce Ie 1 yr,,4 mos., 15 
days, $4,40 interest ? Ans. 8. 

132. What must be paid for the iuterrat ef $145.50 for 240 
days, at 9| per oeut. ?* Ans. $9,22. 

133. What will $160 amount to in 175 days, at 6 per cent. ?* 

Ans. $164.67. 

134. At what rate per cent, must any sum of money be on 
Interest to quadraple itself in 33 years and 4 months? Ans. 9. 

135. In wliat time will amy sum of money double itself, at 10 
pur cent, ? Ans. 10 years. 

C A8B X I. 

To fina the interest on bonds, notes, or other documents dra^r 
ing 7j% percent, interest. 

Since .07i'g or, .073 would be the rate per unit, or the interest of 
$1 for L year or 365 days, it follows that the interest for 1 day 
would be the -^ part of .073 which is .0002, equal to two tenths 
of a mill, hence the 

RULE . 

Multipli/ the principal bi/ the nvmhur of days, and the product 
hy tuio tenths of a mill the result mil he the ansv^er in mills, 

EXAM PLE. 

What must be paid for the use of $75 for 36 days at 7-^fj per 
jent.? 

SOLUTION. 

Tiio interest on $75 for 36 days would be the same as the inter- 
est on $75X36^52700 for 1 day, and at /jj of a mill per day 
would bo $2700 X -0002=54 cents. 

e. What would be the interest on $118.30 for 42 days at 7^ 
per cent. Ans. 99cts. 
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OOUUEBOIAL FAfEB. 
COMBIERCIAL PAPER. 



OOMBranoIAL pa,pev is divided into t\TO classes — heootiable 

Ellld NON-KEOOTIABLE. 

NEGOTIABLE COMMERCIAL PA FEB. 

Negotiable commercial paper ja that which may be freely traoa- 
ferred from oae owner to another, so as to pass the right of action to 
the holder, without being eubject to any set-offs, or legal or equitable 
defences esiating between the original parties, if transferred for a 
valuabla consideration before maturity, and received without any 
defect therein. 

N^tiable paper is made payable to the payee therein named, or 
to his order, or to the payee or bearer, or to bearer ; or some similar 
term is used; showing that the maker intends to give the payee 
authority to transfer it to a third party, free from all set-ofia, or 
equitable or legal defences existing between himself and the payee. 

HON-NEGOTIABLE OOMMEKCIAL PAPER. 

HofMieffotiahle commercial paper is thiit which is made payable 
to the payee therein named, without authority to transfer it to a 
third party. It may be passed from one owner to another bj^assign- 
ment, or by indorsement, but it passes subject to all set-ofis, and 
legal or equitable defences existing between the original parties. 

HOW THE TITLE PASSES. 

The title to negotiable paper passes from one owner to another by 
delivery, if made payable to payee or bcai-er, or to bearer. It passes 
by indorsement and delivery, if made payable to payee or order. 
The title to non-a^tiable paper parses by a mere verbal assignment 
and delivery, or by indorsement and delivery. 

PRIMARY DEBTOR. 

In a promiaaory note there are two original parties — the maker 
.lad the payee, lEhe obligation of the maker is absolute, and con- 
tinues until the note is presumed to have been paid under the Statute 
of Limitations. The maker is the primary debtor. In a bill of 
fisohange there are three parties. When the drawee accepts the 
bill, he becomes the primary debtor upon the bill of exchange. 

PROMISSORT NOTE NOT PAYABLE IN HONEY. 

When a promissory note is payable in anything but itioney, it 
does not come within the Statute. There ia uo presumption Uwt it 
is founded upon a -valuable consideration. A comdeiation must lo 
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allied ia the complaint, and proved on the trial. The aeJinowledg- 
mentof a consideration in ench promissory note, by inaoTtiug the 
words " value received" ia sufficient to cast npon the defendant the 
burden of proof that there was no consideration. The aoitnowlodg- 
ment of " value received," lakea tho presumption tliat the note was 
given for value ; but tliia prfflumption may be rebutted by iha de- 
fend !int. 

A negotiable instrument is a written promise or requeat for the 
payment of a certain sum of money to order or bearer. 

A negotiable instrument must be made payable in money only, 
and without any condition not certain of fulfillment. 

The person, to whose order a negotiable instrument is made 
payable, must be ascertainable at the time the instrument is made. 

A negotiable instrument may give to the payee an option between 
the payment of the sum spseifled therein, and the performance of 
anoUier act. 

A negotiable instrument may be with or without date; with or 
mthnut seal ; and with or without designation of the time or place of 
payment. 

A negotiable Instrument may contain a pledge of collateral secu- 
rity, with authority to dispose tlicreof. 

A negotiable inatrument must not contdn any other contract 
than such as is speclied. Two different contracts cannot be ad- 
mitt-ed. 

Any date may be inserted by the maier ef a negotiable instru- 
ment, whether past, present, or future, and the instrument is not 
invalidated by hia death or inoapaoity at the time of the nominal 

There are several classes of negofiable instruments, namely ; — 

1. Dills of Kxchauge; 2. Promissory l^otes; 3. Bank Notes; 
4. Cheques on Banks and Bankers ; 5. Coupon Bonds ; 6. Certifi- 
cates of Deposit ; 7. Letters of Credit. 

A negotiable instrument that does not specify the time of pay- 
ment, ia payable immediately. 

A negotiable instrument which doca not specify a place of pay- 
ment, is payable wherever it is held at its maturity. 

An instrument, otherwise negotiable in form, payable to a person 
named, but adding the words, " or to his order," or " to bearer," 
or equivalent thereto, is in the former case payable to the written 
order of such person, and in the latter chhb, payable to the bearer, 

A negotiable instrument, made payable to the order of the mater, 
or of a fictitious person, if issued by the maier for a valid considera.- 
tion, without indorsement, has the same effect against him and all 
other persons having notice of the facts, as if payable to tho bearer. 

A negotiable instrument, made payable to the order of a person 
obviously flctitions, is payable to tho bearer. 

The signature of every dmwor, acceptor and iiidoreer of a nego- 
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tiable iustrament, ia presumed to have been ma&e for a valuublo 
eonsidei'ation, before the maturity of the instrument, aod in the 
ordinary courae of busineaSj and the words ''value received," 
acknowledge a consideration. 

One wlio writes hb name upon a negotiable instrument, otherwise 
than as a maker or acceptor, and delivers it, with his name thereon, 
to another person, is called aH indorser, and hia act is called an 
indorsement 

One who agrees to indorse a negotiable insti'ument is bound to 
write his sigaatnre upon the back of the instrument, if there is 
sufficient space thereon for that purpose. 

When there is not room for a signature upon the back of a nego- 
tiable instrument, a signature equivalent to an indorsement thereof 
may be made upon a paper annexed thereto. 

An indorsement may be general or special. 

A general indorsement is one by which no indoraer ia named. A 
special indorsement specifies the indorsee. 

A negotiable insti'nment bearing a general indorsement cannot 
bo afterwarda specially indorsed ; but any lawful holder may turn a 
general indorsement into a special one, by-writing above it a direction 
for payment to a particular person. 

A special indorsement may, by espr^s words for that purpose, 
but not otherwise, be so made as to render the instrument not negoti- 
able. 

Every indorser of a negotiable instrument warrants to every subae- 
quent holder thereof, who is not liable thereon to him ; 

1. That it is in all respects what it purports to be; 

2. That he has a good title to it ; 

3. Thatthesignaturesofall prior parties are binding upon tliem ; 

4. That if the instrument is dishonored, the indorser will, upon 
notice thereof duly given nnto him, or without notice, where it is 
excused by law, pay bo much of the saroe^s the holder paid therefor, 
with interest. 

One who indorses a negotiable instrument before it is delivered 
to the payee, ia liable to the payee thereon, as an indorser. 

An indorser may qualify hia indorsement with the words, " with- 
out recourse," or equivalent words; and upon such indorsemenff, 
he ia responsible only to the same extent as in the case of a transfer 
without indorsement. 

Except as otherwise prescribed by the last section, an indorse- 
ment " without recourse" has the same effect as any other indorse- 
ment. 

An indorsee of a n^otiable instrument has the same right 
against every prior party thereto, that he would have had if the 
contract bad been made directly between them in the first instance. 

An indorser has all the rights of a guarantor, and is exonerated 
from liability in like manner. 
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One who indorsea a negotiable instniraent, at the reqneat, and for 
the "accommodation" of anotiier party to the instrument, has all the 
rights of a surety, and is exoneifated in like manner, in respect to 
every one having notice of the facts, except that be is not entitled to 
contribution from subseciuent indorsers. 

The want of cousidoration for the undertaking of a maker, 
ftoceptor, or indorser of a negotiable instrument, does not exonerate 
him from liability thereon, to an indorsee in good faith for a coneid- 
eration. 

An indorsee in due oonrse is one who in good faith, in the ordi- 
naiy course of business, and for value, before its apparent maturity 
or presumptive dishonor, acquires a n^otiable instrument duly 
inc^orsed to him, or indorsed generally, or payablo to the bearer. 

An indorser of a negotiable instcnment, in due course, acciuirea 
an absolute title thereto, so that it ia valid in his handa, notwith- 
Btanding any provision of law making it generally void or voidable, 
and notwithstanding any defect ia the title of the person from whom 
he acipiired it. 

One who makes himself a party to an instroment intended to be 
negotiable, but Trhich is left wholly or partly in blank, for the pur- 
pose of filling afterwards, isliable upon the instrument to an indorsee 
thereof in due course, in whatever manner, and at whatever time it 
may be filled, so long as it remains fiegotiable in form. 

It IS not necessary to make a demand of payment upon the 
principal debtor in a oegotiablo instrument ia ordei- to charge him ; 
but if the instrument is by its terms payable at a specified place, an j 
he is able and willing to pay it there at maturity, such ability and 
willingness are equivalent to aa offer of payment upon his part. 

Presentment of a negotiable instrument for payment, when 
necessary, must be made aa follows, aa nearly aa by reasonable dili- 
gence it is practicable : 

1, The instrument must be pi-esented by the holder, or hia 
authorized agent. 

3. The instrameBt must be presented to the principal debtor, if 
he can be found at the place where presentment should be made, and 
if not, then it must be presented to some other person of discretion, 
if one can be found there, and if not, then it must he presented to 
some other person of discretion, if one can bo found there, and if not, 
then it must be preaented to a notary public within the State ; 

3. An instrument which specifies a place for its payment, must 
be presented there, and if the place epeoificd includes more than one 
house, then at the place of residence or business of the principal 
debtor, if it can be found therein ; 

4. An instrument which does not specify a place for its payment, 
must he presented at the place of r^idenee or businees of the prin- 

' 1 debtor, or wherever he mav be found, at the option of the 
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6. The instrnment must be presented upon ihe day of its appar- 
ent maturity, or, if it is payable on demand, at any time litfnre ita 
apparent maturity, within reasonable hours, and, if it is payable at a 
banking hoase, within the usual banking hours of the vicinity ; but, 
by the eousent of the person to whom it should be pi-esented, it may 
be presented at any houv of the day. 

The apparent maturity of a negotiable instrument, payable at a 
particular time, is the day on which by ita terms it becomes due ; or, 
when that is a holiday, it should be paid the previous day. 

A bill of exchange, payable at a specified time after sight, wMoh 
is not accepted within ten days after Its date, in addition to the 
time which would suffice, with ordinary dihgenoe, to forward it for 
acceptance, is presumed to have been dishonored. 

The apparent maturity of a bill of exchange, payable at dght or 
on demand, is ; 

1. If it bears interest, one year after its date ; or, 

2. If it does not bear interest, ten days after its date, in addition 
to the time which wonld suffice, with ordinary diligence, to forward 
it for acceptance. 

The apparent maturity of a promissory note, payable at sight or 
on demand, is : 

1. If it bears interest one year after its date; or, 

2. If it does not bear interest, sis months after its date, 
1 a promissory note is payable at a certain time after sight 

1, such time is to be added to the periods mentioned in the 



A party to a negotiable instrument may require, as a condition 
concurred to its payment by him ; 

1. That the instrument be eurrendei-ed to him, unless it is lost 
or destroyed, or the holder has other claims upon it ; or, 

2. If the holder has a right to retain the instrument, and does 
not retMn it, then that a receipt for the amount paid, or an exonera- 
tion of the party paying, be written thereon ; or, 

3. If the instrument is lost, then that the holder give to him a. 
bond, executed by himself and two sufficient sureties, to indemnify 
Hm against any lawful claim thereon ; or 

4. If the instrument is destroyed, then that proof of ita destruc- 
tion be given to bim. 

A negotiable instrument is dishonored when it is either not 
paid, or not accepted, according to its tenor, or presentment for the 
purpose, or without presentment, where that is excused. 

Notice of the dishonor or protest of a n^otiable instrument may 
be ^ven : 

1. By a holder thereof; or, 

2. By a party to the instrument who might bo compelled to pay 
it to the holder, and who would, upon taking it up, have a right to 
reimbursement from the partv to whim the mtice is given. 
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A notice o? dishonor may lie given in any form which aeserihea 
tke instrument with reasonable certainty, and substantially informs 
the party receiving it that the instrument has been dishonored. 

A notice of dishonor may be given : 
' 1. By delivering it to the pai'ty to be charged, personally, at 
any place ; or, 

2. By delivering it to some person of discretion at the place of 
residence or business of such party, apparently acting for him ; or, 

3. By properly folding the notice, directing it to the party to be 
chained, at his place of residence, Recording to the best information 
that the person giving the notice can obtain, depositing it in the 
post-office most conveniently accessible from the place where'the 
presentment was made, and paying the postage thereon. 

In case of the death of a party to whom notice of dishonor shonld 
otherwise be given, the notice must be given to one of his personal 
representatives; or, if there arc nono, then to any member of ids 
family who resided with him at Lis death , or, if there is none, then 
it must be mailed to his last place of residence, as prescribed by 
subdivision 3 of the last paragraph, 

A notice of dishonor sent to a party after his death, but in igno- 
rance thereof, and in good faith, is valid. 

Notice of dishonor, when given by the holder of an instrument, 
or his agent, otherwise than by mail, must be given on the day of 
dishonor, or on the next business day thereafter. 

When notice of dishonor is given by mail, it must be deposited 
in the post-office in time for the first mail which closes after noon of 
the firet business day succeeding this dishonor, and which leaves tha 
place where the instrument was dishonored, for the place to wliich 
the notice should be sent. 

When the holder of a negotiable instrument, at the time of its 
dishonor, is a mere agent for the owner, it is sufficient for him to 
^ve notice to his principal in the same manner as to an indorser, and 
his principal may give notice to any other party to be chained, as if 
he were himself an indorser. And if an agent of the owner em- 
ployes a sub-agent, it is sufficient for each successive agent or sab- 
agent to give notice in like manner to his own principals. 

Every party to a negotiable instrument, receiving notice of its 
dUhonor, has the like time thereafter to give similar notice to prior 
parties, as the ordinal holder had after its dishonor. But this addi- 
tional time is available only to the particular party entitled thereto. 
A notice of the dishonor of a negotiable instrument, if valid in 
favor of the party giving it, inures to the benefit of all other parties 
thereto, whose rifcht to give the like notice has not then been lost. 



.y Google 



COKlffEEOIAL PAPER 161 

FOBMa OP PORBiaS B1IL3 OP EXCHANGE. 

Frekch. 

Zffle, k2S Septen^re, 1848. Soaprmr £15S 9 fflerJinjrs. 

^u tiinjrt-cijM/ Dicembre procSaiw, il rwM |)tof)v( myer par ce matidat a 

I'ordre de noasmSmfs to somme (le cent oiaqvanie-Jmii hwes sterlings 9 shellings 

■mlew en ncmsmlmes el gwe passcres suivtmt I'avia de 

4 Mfnninir a 

Alandres. 

Simiberg, dm 28 OcfoSef, 1838. Fro £100 Sto-Jinjr. 

Soei Monoie nach dato laJilm 8ie gegm diesen Piima Wecksel «ii dw Ordre 

des .Hemi M n Eur^ert Vfund Sterling den Werlk 

erhalien. Be hring&i, solcfte auf Eeehmtng tout Sericht von 



Zondon, 

Italus. 

lAoomo, h 25 fieaejnJ™, 1818. Per £300 SterUiiS. 

A Tre mesi iJcfa pojoie per questa prima de CavSAo {una sot voUa) aW ordine 

, la somma di JArt sSmqae cenio sforKiie WuM com- 

WHa, 6 poneie in onto M. 8. seeondo Vaveiso A^io. 

M 



Malaga, a 20 de Setb'^ de 1848, Son ^£300. 
A noventa diasfeaha se sendran V' mandar pagar pof esia prijiKra <le cam- 
bio dla orden de loa 8'" Tres cienias libras Esterllnas 

en oro o plata valor recHiido de dhoa S"' que lenotaran valor en cueiita segitn 



„. Idsbmi, aosSdeDeiembrode IMS. 

ASessentadiasdevistapreoizospagard V por 

-^to nossa vnica via de Xefro Segum, a nossa Ordaa a guantia acima de Sets 
(knias Liwas Mierllnaa valor de noa reolbido eai Maendas, que passera em 
Cmita segundo o aviso de _ __. . . 

Zondrea. 

Dill op EsonANeE on Losdon. 
£317 19s. 104 FUladelpMa, Od. 25tk, 1860. 

Siitlydays ajW sigfit qfthis, mg first BSl qf MiMrige (seeond and third oj 
the same aaie, md tmor unpaid), pay to the order of WiUiams S Mam, Three 
Hundred onrf Fbrly-seven Founds, Ifineteen Shi^ngs and liti peace, Sterling, 
value reaeived, with or wiffloirf fiirito advice. 

KERB. BROWN & Co. 
To li. H, GLirsro.\E, Banter, 

Inlanh Deah. 

S971^ aacago, Sept lOffi, 1866. 

JRiieiu days after sight, pay to the order of Manning and Munson, Mm 

nwidreaand Bevenly^rie am ^ DtMoTs. value received, and charge the same 

to oar acommt. 

Sm£B& EVANS. 
Saudisl Small & Co., 

BaHmore, Md, 
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Billa of Eschange arc the highest Ciass of commeroiat paper 
known to the law, and it has Dever been the dieriahed objoot of the 
law merchant, — which has been permitted by the English courts to 
insinuate itself into the common law, till it now forms a part of that 
code, — to uphold them inviolate, as far as possible. While the lex- 
mercatoria (or mercantile law) is deeply impregnated witli tho 
principles of equity, those principles have been chiefly marked, to 
enable courts of law to enforce equitable rights, and upon this 
principle was the negotiability of bills of esehange insisted upon and 
finally maintained at the oommoa law; but when equitable principles 
have been invoked foe the purpose of destroying the validity and 
security of billa of esoliange, they have been listened to with great 
disfavor and only admitted as exceptional e^t] 



CHECKS. 

A check is substantially tho same as an inland bill of exchange ;. 
it pas-^sty delnery, when payable to bearer, and the rules as to 
presentment, diligence of the holder, &c,, which are applicable to the 
one, aie generally apphcahle to the other. 

2. A cheek is an appropriation of the drawer's funds. In the 
hands of the bankei, tj the amount thereof, and, consequently, the 
drawee his no ri^jht fo withdraw them before tlie cheek is paiii. 

3. The characteriatiea which distinguish checks &om bills of 
exchange are, that checks are always drawn on a bank or banker ; 
that they are payable immediately upon presentment, and without 
days of grace ; and that tiiey aro not presentable for acceptance, 
but only for payment. The want of due presentment of a cheek, 
and notice of the non-payment thereof only exonerates the drawer in 
so far as actual damages have thereby resulted to him. 

LETTEES OP OEEDIT. 

In addition to the commercial paper before mentioned, there is 
an extensive business done by tho issue of " Letters of Credit.^' 
These aro issued by prominent bankers iii London, Paris, New Yoik 
and other cities, to travellers who are about to visit foreign coantries, 
and who arc thus saved the risk and expense of carrying any lai^ 
amount of cash about them. 

These Letters op Credit are addressed by the banker toi his 
correspondents abroad, authorizing any one or more of them to pay 
to the i>erson named, any portion of the sum mentioned in the letter. 

Thus a person leaving Now York for the Paoifio Ports, South 
America or Arctic Ports, or any city or place in Europe or other 
portions of the world, need carry very little cash, At the first port 
of arrival he ia able to realiae each funds as may be necessary tu pay 
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Ilia espeuves to a tnrtiicr port by osiiig Lis Letters of Credit. A 
traveller may go round the world, with the aid of sueh a Creeit, 
and never have more than one hundred dollars in his pocket. No 
loss from esohange need ooour, in such cases : bills on London being 
in demand throughout the civilized world. 

The usual chaise by the bankers for such " Letters of Credit," 
is one per cmt. where the trader does not pay the amount of the^ 
Letter in advance. Where he pays in advance, no charge is made ; 
the use of the money in the banker's hands being au equivalent for 
the coat of tho credit. 

Letters of Credit are also extensively used by importers when 
travelling abroad for the purchase of goods; also by supercargoes 
and captains of veasela for the purchase of cargo^ in foreign poi tb , 
also as remittances to distant ports in Ada, Australia, &o,, for the 
purchase of caj^oes of foreign goods. Before Lettersof Credit were 
adopted or in circulation, it was the practice among American and 
other merchants to remit specie to remote parts for investment in 



DAYS OF GBACE. 

1. In most countries, when a bill or note is payablo at a certain 
time after date, or after ^ght, or after demand, it is not payable the 
precise time meationed in the bill or note, but days of grace are 
allowed. 

2. The days of grace are so called, because they were formerly 
gratuitous, and not to be cldmed as a right by the person on whoni 
it was incumbent to pay the bill, and were dependant on the inclina- 
tion of the holder ; they still retain the name of days of grace, though 
the custom of merchants, recognized by law, has long reduced them 
to ft certaiuty, and established them as a right, 

3. Iff England, Scotland, Wales, and Ireland, three days grace 
are allowed ; in other countries they vary from three to twelve days. 

4. The days if grace as allowed in England, are generally 
allowed in the United States, at least no traces can Ue found of a 
contrary decision, except in the State of Massachusetts, where it has 
been held that no days of grace are allowable, unless stipulated in 
the contract itself. 

It is probable that a bil! of exchange was, in its ori^al, nothing 
more than a letter of credit from a merchant in one country, to his 
debtor, a merchant in another, requesting him to pay the debt to a 
third person, who carried tho letter, and happened to be travelling 
to the place where the debtor resided. It was discovered, by experi- 
ence, that this mode of making payments was extremely con.-enient 
to all parties: —to the creditor, for he could thus receive his debt 
without trouble, risk or expense — to the debtor, for the faoiiitv of 
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payment was an equal accommodation to him, and perhaps drew 
after it faoiiity of credit to tho bearer of the letter, who found himself 
in fnnda in a foreign country, without tho danger and icoumbrance 
of carrying specie. At first, perhaps, the letter contained many 
other things besides the order lo give credit. But it was found that 
the original bearer might often, with advantage, transfer it to 
another. The letter was then diseneumbered of all other matter ; it 
was opened and not sealed, and the page on which it was written, 
gradually shrunk to the slip now in use. The assignee was, perhaps, 
desirous to know beforehand whether the party to whom it woa 
addressed would pay, and sometimes showed it lo him for that pur- 
pose; his promise to pay was the ori^ of acceptances, These 
letters or bills, the representatives of debts due in a foreign country, 
were sometimes more, sometimes less, in demand ; they became, by 
degrees, articles of traffic ; and tho present oomplioated and abstruse 
practice and theorj of exchange was gradnaUy fermecl. 



PARTIAL PAYMENTS 

Partial payments, as the term indicates, are the part payiueuts 
of promissory notes, bonds, or other obligations. 

When these payments are made the creditor specifies in writing, 
on the hack of the note, or other insti-ument, the sum paid, and the 
time when it is paid, and acknowledges it by signing his name. 

The metbod approved of by the Supreme Court of the United 
States, for casting interest upon bonds, notes, or other obligationa, 
apon which partial payments have been made, is to apply the pay- 
ment, in the first place, to the discharge of the interest then due. If 
the payment exceeds the interest, the surplus goes towarcb discharg- 
ing the principal, and the subsequent interest is to be oomputed on 
the balaiioe of the principal remaining due. If the payment be less 
than the interest, the surplus of interest must not be taken to aug- 
ment the principal, but interest continues on the former principal 
until the time when the payments, taken together, exceed the in- 
terest due, and then the surplus ia to bo applied towards diseharging 
the principal. 



Wiiid the amount of the principal to ike tivie of the first pay- 
ment; iuhtract the payment from, the amount, and then find the 
amount of the remainder to the twie of the second payment ; dedtict 
the payment as before ; and so on to the time of settlement. 

But if any payment is iess than the interest then due, find the 
amount of the sum due to ike time when the payments, added to- 
gether, simll he equal, at least, to the inferesi already dm ; thmfind 
the halance, anaproceed af hefo'fe. 
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EXAMPLE. 

1. On the 4tli of January, 1865, a note was given for $800, 
payable on domand, witli irtterest-at 6 per cent. The following pay- 
ments were receipted on the back of the note : 

S'ebruary 7tb, 1865, received $150 

April 16th, " " 100 

Sept., 30th, « " 180 

January 4tb, 1866. " 170 

March 24th, " " 100 

June 12th, " " 60 

Settled July 1st, 1867- How much was due 
solution: 

Faee of the note, or principal $SOl>.00 

IntereBt on the same to February 7th, 1865 (1 month, 3 

days) 4.40 

Amonnt duo at time of 1st payment 804.40 

First payment to be tdteii from this amount 150.00 

Balance remaining due February 7th, 1865 654.40 

Interest on the same from Eebruary 7th, 1865, to April 

16th, 1865 7.525 

Amount due at time of 2nd payment 661.925 

Second payment to be taken from this amount 100,000 

Balance remaining due April ICth, 1865 661.925 

Interest on the same from April 16th, 1865, to September 

30th, 1865 15,359 

AmKont due at time of 3rd payment 577.284 

Third payment to be taken from this amount 180.000 

Balance remaining due Sept. 30th, 18S5 397.284 

LitereSt on the same from Sept, 30th, 1865, to January 

-4th, 186C 6.290 

Amoant due at time of 4th payment 403.574 

Fourth payment to he taken from this amount 170.000 

Balunoc remaining due January 4tb, 1866. 233.574 
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Interest on the same ftom Jon. 4th, 1866, to Maroh 24tli, 

1866 3.114 

Amount due at time of 5th paymens 236.688 

Fifth payment to be taken from this amount 100. OOO 

Balance remaining due, March 24th, 1866 136.688 

Interest on the same from March 24th, 1866, to Junei 

12th, 1866 1.799 

Amount due at time of 6tli payment 138,487 

Sixth payment to he taken from this amount 50.000 

Balance remaining due June 12th, 1866, 88.487 

Interest on the same from June 12th, 1866, to July 1st, 

1867 5,589 

Amount due on settlement.. 94.076 



2, $1600. Charleston, l^ebruai-y ICth, 1865. 

On demand, I prom,ise to pay Jacob Anderson, or order, one 
ilunisandsix hindT&d dollars, with interest, at 1 per cent 

John Fortune Ja. 
There waa paid on this note, 

April 19th, 1865 8460 

July 22nd " 150 

August 25th, 1866 50 

Sept. 12th, " 100 

Dec. 24th. " 700 

How much waa due December Slst, 1866 ? 

BOLCTION, 

Face of the noti or principal $1600.00 

Interest on the same from J'eb. 16th, 1865, to April 19th, 

1865 19.60 

Amount due at time of lat paymeat 1619.60 

First payment to he taken from this amount 460,0^ 

Balance rcmoininp due, April 19th. 1865 1159.60 
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luterost on the Kame from April 19th, 1865, to July 22n<J, 



Amount due at time of 2nd payment 1180.5(39 

Second payment to be taken from this amount. .-„„, 160.000 

Balanoc remaining due, July 22nd, 1865 1030.6G9 

Interest on tie same from July 22nd, 1866, to Aug. 25th, 

1866, greater than 3rd payment,* 
Interest on the same fro n July 22nd, 1865, to Sept. 12th, 

1866 82.359 

AmoTinl due at time of 4th payment 1112.923 

Third and fourth payments to be taken from this amount, 150.000 

Balance remaining due Sept. 12th, 1866 962.928 

Interest on the same from Sept. 12 uh, 1866, to Deo. 24th, 

1866 '. 19.098 

Amount due at time of kst payment 982.026 

Last payment to be taken from this amount 700.000 

Balance remaining due Deo. 24th, 1866 282.026 

Interest on the same from Dec. 24th, 1866, to Dec. 31st, 

1866 382 

Amount due at time of settlement, Deo. 31st, 1860 $282,403 

3. $350. Boston , May 1st, 1864. 

On dtmcmd I promise to pay William Broien, or order, 
three hundred and fifty dollars, with interest, at 6 per cent. 

jAiiea WESinN. 
There was paid on this note, 

December 25 th, 1864 §60 

JuneSOtli, 1866 5 

• The interest on E1030.569, from July 22nd, 1865, to August 23th, 186G. 
la $78.7S2, and tlie payment made at tbis date, is only S50, not enongh to 
pay the interest, so if we proceeded, as In the former case, to add the inturaat 
to the prfnclpal, and euhtroct the payment from the amount obtained, we 
would bfl taMng interest, until tlie nest payment, on fhe eioeas of iLe inter- 
est, ST8.752, ovei- the payment, |50, which would be m effect interest upon 
interest or oomponnd interest which the law dcies nnt allow. 
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August 22nd, 1866 Id 

June4t!i, 1867 100 

How much was due AprU 6th, 1868 ? Ans. $351.67. 

4. $609.66. BnANTFOaD, June 8th, 1861. 

Six months after date, v>e jointly and severally promise 
to pajj John Anderson, or order, six hundred and nine -ff-^ dollars, 
at the Royal Canadian Bank in Toronto, with interest at 6 per cent 
after maturity. 

Samuel Graham. 

T. B. EllARMAN. 

There waa paid on this note, 

October 4th, 1862 $25.00 

March 15th, 1863 16.25 

August 24th, 1864 36.59 

What was due December 19th, 1865 ? Ads. 679.27, 

6. $874.95. Kingston, May 9th, 1863, 

Three Tmntlis after date, I promise to pay Harmon 
Cimmings, or order, eight hundred and seventy-four ■J^'"^ dollaira, 
■mith interest after maturity at 6 per cent. 

Thomas (toodpat. 
There was paid on this note, 

April 12th, 1864 $56.30 

Jnly 14th, 1865 24.80 

Sept. 18th, 1866 „ 240.60 

What was due February 9th, 1868? Ads. $773.07. 

When the interest accruing on a note is to be paid annually 
sdopt the following 

ETTLE.* 

Com^te the interest 6n the principal to the time of settlement, 
and on each year's interest after it is due, then add tlie swm of the 

' When notes, bonds, or other obligations, are given, " willi interest 
payable annually," the interest is dne at the end of each year, and may lie 
collected, but if not collected at that time, the interest dne draws only simjije 
itieresl, and the original principal must not lie increased by any addilioa of 
yearly interest If noting has been paid until maturity on a note drawing 
annual interest, the amount due consieta of the principal, the lotal annual 
interest, ur the simple interest, and the simple interest on each item of annnnt 
inter>«t team tte iime it became due until paid, 
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interests on the annual interests to the amount of the principal, ana 
from this amount take the paymmta, and the interest on each, from 
the i^mc then ^erepaid to the time of settlement, the remainder vtHl 
be the amiutit dae. 

fi. 1500. Pbescott, May 1st, 1864, 

One yew after date, for value received, I promise to pay 
Musgrove & Wright, or order, Five Hundred Dollars, at thdr office^ 
in the cili/ of Toronto, with interest at Qper <xnt., payable a/nnwiUy, 
James Manning. 
There was paid on tMs note : 

May 4th, 1865 «150 

3)co. 18th, " 300 

How muoh was due Juno lat, 1866 ? 

SOLUTION . 

Face of note, or principal S500.00 

Interest on the same from May 1st 1864, to June 1st, 

1866 62.50 



Amount of the principal at time o! 

Fir,-! t year's interest on principal $30 

Interest on the same from May 1st, 1865, to June 

let, 1866 81.95 

Seconil year's interest on principal $30 

Interest on the same from May 1st, 1866, to Juno 

Isi, 1866 , .15 

Amounuof interest upon (mnual mterest 2.10 

Total amount of principal S564.60 

Mrst payment, May 4th, 1865 §150.00 

Interest on the same from May 4tb, 1865, to 

June Ist, 1866 9.70 

Second payment, Decemher 18th, 1865 300.00 

IntereBton the same from December 18th, 1865, 

to June Ut, 1866 8.20 

Payments and iutercst on the same 467.90 

Amount due June Ist^ 1866 S96.70 
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7. J700. Cincinnati, January 2nd, 1863. 

Eighteen mmiths after date, I promise to pay to tht 
order of J. H. Wilson, Seven Bundred Dollars, for value received, 
with interest at 6 per cent., payable annually. 

Taos. A, Brtcb. 
Theto waa paid oa this note : 

January 15th, 1864 $350 

July 2nd, 1864 300 

What amouot was duo January 2nd, 1865 ? Aqs. $107 22, 

8. $950, IsDiANAPOLia, Jan.3rd, 1863. 

Two pears after date, I promise to pay A. R. Tennison,, 
or order, Nine hundred and Fifty Bollars, with interest at 9 per 
cent., payable annually, value received. 

James S. PAiaiENTBK. 
The following payments were receipted on the back of thia note : 

February "".^t. 1864, received ^... $500 

May 14th, " " 100 

January 12, 1885, " 300 

What waa due May 6th, 1865 ? Ana. $18a94. 

9. J250, Mobile, January 2nd, 1863. 

Three years from date, for value received, I promise to 
pay Michael Wright, or order, Two Hundred and Fifty DolhiTS, 
with interest, payable amnually, at 6 per cent. 

Calvin W. Pbaksons. 
.At First National Bank here. 

"What waa the amount of this uote at maturity ? Ans. $297.70. 

CONNECTICUT RULE. 

The Supreme Court of tlie State of Connecticut has adopted the 
following 

EULE. 
Compute the interest on thepnncipal to the Hme of the first pay- 
ment; if that he one year or moTe from the tiw,e the interest cnm- 
ntenced, add it to the principal, a/nd deduct the payment from the 
*Mwi total. If there he afterpayments made, compute theinterest on 
the balance due to the next payment, and then deduct the payment as 
aiove, and in like manner from one payment tn avother, t'P a,l' thr 
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payments am absorbed, provided the time between one payment and 
another he one^ear or more. 

If any payments be made before one year's interest lias accrued, 
then mmpuie the interest on the principal mm due. on the obligation 
for one year, add it to tlie pnndpal, and compute the interest on the 
sam paid, from the time it was paid, up to the end of the year ; add 
it to the mm. paid, and dednct that mm from the prindpal and 
interest, added as above. 

If any payments he made, of a less sum than the mterecl arising 
at t/te lime of mich payment, no interest is to be computed, but only 
on the prindpal sum for <my period. 

NoTS.— ICujeor extends bayond Uio ti]i:ieofsetf!emcn(,flud the amoimt of 
tbe itimaiyiagpriucipalto the time of adUemeni ; And also tiie amount of tbe 
pajraeut or payments, if any, from the time tliey weru paid to tUo tiuic of 
Si'ttli^Qieat, ouclsuliti'itct lho!r sum from the amount of IJin pi'iLtci|ial. 

T.. AMPLES. 
10. $905. Kingston, June 1st, 1862, 

On demand 71c pmmi'!"' to pay J. R. Smiith & Co., or 
i/rder, nine hundred dollars, for value received, with inti.re-.t frmn 
date, at 6 per cent. 

Jones & Weight. 
Ou tbe back of tliis note were i-eeeipti-d the following paymoats: 

June 16t3i, 1863, received $200 

August lat, 1864, " 160 

Nov. 16th, 1864, " 75 

reby. 1st, 1866, " 220 

TVhat amount was duo August lat, 1866 ? 

SOLUTION, 

Face of note or principal $900.00 

Interest on the same from June Ut, 1862, to June 16t]i, 

1863 56.25 

Amount of principal and interest, June 16th, 1S63 95G.25 

First payment to bo taken from this amount 200.00 

Baliince due 756.25 

Interest on the same from June 16th, 1863, to August 

1st, 1864 51-045 

Amouiit d'le August lat^ 1864 .■ BOT-SPS 
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Second pajnient to be taken from tliis uniount.). .......... 160.000 

Balance due 647.296 

Interest on the same for owe year. 38.837 

Amount due August 1st, 1865 686.133 

Amount of 3i'd payment from Nov. 16th, 1864, to August 

iBt, 1865 78.187 

Balance due 607.946 

Interest on the same from August 1st, 1865, to August 

let, 1866 36.476 

Amount due August 1st, 1366 644.422 

Amount of 4th payment from February Ist, 1866, to 

August 1st, 1866 226.600 

BKlauoe due August 1st, 1866 $417,822 

MEHCHANTS' E tT L E . 

It i« customajy among merchants and others, when partial p;iy 
ments of notes or other debts aro made, when the note or debt is 
settled withia a year after becoming due, to adopt tho following ■ 

Find the ammmt of the principal from the time it became diK 
imtU the time of iettlemmt. Them find the cwiwwMtf of each payment 
from the time it was paid uitdl iettlemmt, and subtract their sjim 
frotn the amount of the prindpul. 

BSAMPLE. 

11. 8400. Maitland, January 1st, 1865. 

For vahe received, I promise to pay J. B. Smith i& Co., 

or order, on demand, four hundred dollars, with interest at 6 per 

cent. A. E. Cassels. 

The following payments were receipted on the back of this note -. 

■February 4th, 1865, received $100 

May 16th, " " 7& 

August 28t!i " " 100 

NoTCmboi25th, " " 80 

What was due at time of settlement, whicli wns December 28th, 

1865? 
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SOLUTION. 

PrinoipaJ or face of note $400.00 

Interest on the same from Jan. 1st, 18(55, to Dec. 28th, 

1865 23.80 

Amount of principal at settlement 423.80 

First payment $100.00 

Interest on the same from Feb. 4th, 1865, to 

Dec. 28th, 1865 5.40 

Second payment 75.00 

Interest on the same from May 16th, 1865, to 

Dec. 28th, 1865 2.77 

Third payment 100.00 

Interest on the same from Augnst 28th, 1865, 

to Dec. 25th, 1865 2.00 

Fonrth payment. 80.00 

Interest on the same from Nov. 25th, 1865, to 

Deo. 28th, 1865 .44 

Amount of payments to be taken from amount 

of principal ,« 865.61^ 

Balance dae, December 28th, 1865 $58.18^ 

12. $500. Cleveland, January 1st, 1865. 

Three months after date, I promise to pay Jam£» Mceih- 
nine/, or order, Jive hundred doUars, /or value received, at the First 
National Bank of Buffalo. Cyaus IClse. 

Mr, King paid on this note, July 1st 1865, $200. 

What w^ duB April 1st, 1866, the rate of interest being 7 per 
cent? Ans 1324.50. 

13. S240 Philadbiphia, May 4th, 1865. 

On dmmnd I promise to pay A E F^ostd Co., or 
order, two hundred and forty dollars, for value leomied, vxilh in- 
terest at b pet cent David Flook. 
The following payments were receipted oa the hack of this note ; 

September 10th, 1865, received $60 

Jaauary 16th, 1866, " 90 

■\Vhac van diifi at the time of settlement, which was May 4th, 
1SG6? Ans. $100.44. 
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14. §340. Lowell, J^elGtli, 1864, 

Three months after (late, 1 pTomise to pay Thomat 
Culverwell, or order, three h/andred and forty doUars, with interest, 
at &per cent. William Manning. 

On this note were receipted tie following payments : 

October 14tli, 1864, received $86 

February 12t]i, 1866, " 40 

What was duo at time of settlement, Aug. 10, 1865 ? Aus. $232,0.6 

COMPOUND INTEREST. 

When interest is unpaid at the end of the year, it may, hy special 
iigreement, be added to the principal, and in its turn bear interest, 
and so on from year to year. Wlien added to the principal in thla 
way, it is stud to be compound. 

A person may take compound interest and not be liable to the 
charge of usury, provided the person to whom he lends money 
chooses to pay compound interest, but he cannot legally collect it 
unless there has been a previous agreement to that effect. 

EXAMPLE. 

1 . What is the compound interest of $60, for 4 years, at 7 per 
cent. ? 

SOLUTION. 

Principal ,.... $(JO.0O 

Interest ou the same for one year 4,20 

'New principal for 2ad year.... 64,20 

Interest on the same for one year 4.494 

New principal for 3rd year ,,.o.>, 68.694 

Interest on the same for one year 4.808 

New principal for 4th year -■ 73.502 

Interest on the same for one year 5.145 

Amount for 4 years 78.647 

Principal to be taken from same 60.000 

Compound interest for 4 years $18647 

The method of finding eompouad interest is usually much short- 
ened by the following table, which shows the amount of 31 or SI 
for any number of years not esceeding 60, at 3, 3i, 4, 5, 6 and 7 
per cent, The amount of $1 or £1 thus obtained, being multiplied 
by the given principal, will give the required amount, I'lvim which, if 
the principal be taken, the rcmninder will be compousd interest : 
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TABLE, 



1 


ap-jrocnu 


aj^rorccnt. 


4por.™t. 


BBMoonl. 


Bp=r«nl. 


Ipefcont, 


1.03U tiM 


■ l.o:i3 000 


1.040 000 


1.06U 000 


■ ].0<iU uuj- 


1.07U 000 


3 


1.030 900 


L071 326 


1.081 630 


1.103 600 


1.123 600 


1,144 900 


3 


1.002 727 


1.108 718 


1.124 864 


1.167 625 


1,101 016 


1.235 043 


4 


1.125 609 


1.147 523 


1.169 m 


1.216 506 


1.262 477 


1.310 796 


5 


1.159 274 


1.187 686 


1.316 663 


1.276 283 


1.338 226 


1.403 663 


6 


1.104 053 


1.229 255 


1.266 319 


1.340 096 


1,418 619 


1.500 730 


7 


1.220 874 


1.273 370 


1.316 933 


1.407 100 


liiD3 630 


1,605 781 


8 


1.SG0 770 


1.316 809 


1.368 669 


1.477 455 


1.693 848 


1.718 186 




1.804 773 


1.362 897 


1.423 313 


1.551 328 


1.689 479 


1.838 459 


10 


1.343 316 


1.410 699 


1.480 244 


1.628 895 


1.700 848 


1,967 15J 


11 


1.384 234 


1.459 970 


1.539 454 


1.710 339 


1.898 299 


2.104 8S2 


12 


1.425 7Ui 


1.611 069 


1.G01 033 


1.795 856 


2.012 196 


3.252 192 


13 


1.468 534 


1.563 956 


1.665 074 


1.885 649 


2,132 928 


3.409 845 


14 


L5I3 690 


1,618 694 


1.731 676 


1.979 933 


2,260 904 


2.678 631 


16 


1.557 9G7 


1.675 349 


1.800 944 


2.078 928 


3.396 558 


3.739 032 


16 


1.604 706 


1.733 986 


1.872 981 


2.182 875 


3.540 353 


3.953 104 


IT 


1.652 848 


1.794 675 


1.947 901 


2,293 018 


2.6D3 773 


3.158 815 


18 


1.702 433 


1.857 489 


2.035 817 


2.406 619 


2.8j4 339 


3,379 933 


19 


1.763 S06 


1.933 501 


2.106 849 


2.536 950 


8,025 600 


3.616 526 


20 


1.806 111 


1.989 789 


2.191 133 


2.653 398 


3.207 135 


3.869 681 


21 


1.860 295 


3.059 431 


2.278 768 


2.785 963 


3.390 564 


4.140 662 


22 


1.016 103 


2.131 613 


2.369 919 


2.935 361 


3.603 537 


4.430 402 


23 


1.973 587 


2.206 114 


2.464 716 


a071 534 


3,819 750 


4.740 530 


24 


2.032 794 




3.563 304 


3.225 100 


4.048 935 


5 072 307 


25 


3.093 778 


2.363 245 


2,665 836 


3.386 355 


4.291 871 


5,427 4:;3 




3.156 591 


3,445 969 


2.772 470 


a565 673 


4.549 383 


5.807 3.'J3 


27 


2.221 289 


3.531 567 


2.883 369 


3.733 456 


4.823 346 


6.213 868 


28 


2.287 938 


3.630 177 


3.998 703 


3.920 129 


e.111 687 


e.Sffl 838 


26 


3.366 566 


3,711 878 


3.118 651 


4.116 136 


6.418 388 


7174 257 


80 


3.437 262 


2,806 794 


3.343 398 


4,331 942 


6.743 401 


7.612 265 


31 


2.500 080 


2.905 031 


3.373 133 


4-538 039 


6,088 101 


8.145 1J3 


S3 


2ii76 083 


3.006 708 


3.508 059 


4,764 94! 


6,453 387 


a7I5 271 


33 


2.652 335 


3,111 942 


3,648 381 


5.003 189 


6,840 690 


9.335 3^0 


31 


8.731 9'i6 


3,220 860 


3.794 316 


6.253 348 


7.251 02S 


9.978 1 a 


35 


2,813 8B2 


3.333 690 


3.946 089 


5,516 015 


7.686 087 


10,676 581 


36 


S.89Q 378 


3.460 360 


4.103 933 


5.701 816 


8.147 253 


11.423 942 


37 


3.985 227 


3.671 026 


4.268 090 


6.081 407 


8.C36 087 


12.223 018 


38 


S.074 783 


3.696 Oil 


4.438 813 


6.385 477 


9.154 253 


13,079 371 


39 


S.I67 027 


a826 373 


4,616 366 


6.704 751 


9.703 507 


13,934 820 


iO 


S.263 038 


3,959 360 


4.801 021 


7.039 989 


10.285 718 


14.974 458 


il 


3.359 899 


4.097 834 


4.993 061 


7.391 988 


10.902 861 


16.023 670 


43 


3.4G0 696 


4.341 258 


5,192 784 


7.761 588 


11.557 033 


17.144 257 


13 


3.564 517 


4.389 702 


5.400 495 


8.149 667 


12,350 456 


18.344 355 


14 


8.671 452 


4^543 342 


5.616 515 


8557 150 


12,985 483 


19.628 460 


45 


3.781 696 


4,7i^a 358 


5.841 176 


8.985 008 


13.764 611 


31.003 452 


16 


3.895 044 


4.866 941 


0.074 823 


9.434 258 


14.590 487 


23.472 623 


17 


4.011 895 


5.037 284 


6.317 816 


9,905 971 


15.465 917 


24.046 707 


18 


4.133 253 


5,213 589 


6.570 528 


10.401 270 


10,393 873 


;5,738 907 


19 


4.256 219 


5.S9!i 065 


6.833 349 


10,921 333 


17,377 504 


27,529 930 


SO 


4.383 906 


5.584 837 


7.106 683 


11.467 400 


18.430 154 


29,457 025 
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EXERCISES, 

2. What h tJie compound interest on $75, for 2 years, at 7 pei 
cuBt. ? A»B. 110.87. 

3. What will §50 amount to in 3 years, at 6 per cent , compoune! 
intereBt ? Ans. $59.65. 

4. What ia tlie compoanii iwterest on $600, for 2 years, at 6 jwr 
Mnt., payable half-yearly? Ans. 575.31. 

5. What will $320 amount to in 2^ years, at 7 per eenf., coli- 
potmd interest? Ans. $379.1*.), 

6. What I* theoojupnGnd interest of 3150, for 3 years, at 9 pec 
Beat. 7 Ads. $4-1.25. 

7. What ia the eoiwpoimd interest on |1,000, for 2 years, at 3| 
per cent, payable quarterly ? Ans. $72,18. 

8. What will $400 amount to in 3 yearfi, 4 months, 10 days, at 
G per cent., compound interest ? Ans. $559.74. 

9. What is the compound interest on ?1860, for 8 years, at t ger 
cent.? Ans. 81335.83. 

10. What will be tho compound interest on $75.20, for 20 years, 
at 3^ per cent, ? Ans. $74.43. 

11. How much more will $500 amount to at compound than 
simpla interest, for 20 years, 3 months, 16 days, at 7 per cent. ? 

Ans. 1764.14. 

12. What sum will $50, deposited in a savings bank, amount to 
at compound interest, for 21 years, at 3 percent, payable half-yearly? 

Ans. $173.03. 

13. If a note of §60.60, dated October 25th, 1856, witJi the 
interest payable yearly, at 6 per cenL, be paid October 25th, 18S0; 
what will it amount to at compound interest ? Ana, ®76.51. 

14. What remains duo on the following note, April Ist, 1863, aX 
1 per cent, compound interest? 

S1,000. Cleveland, January 1, 1868. 

For value recdvid, I promise to pay A. B. Smith & Co., on 
order, one ilwmnnd doUars oib demand, with intereBt at 7 pee ceaf. 
J. D, Foster. 
On the back of this note were receipted the following psyraents; 

June 10, 1358, reoeived S70 

Sept 35, 1859, " 80 

July 4, 1860, " 100 
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DISCOUHT ASD PBESEOT WOBTH. 



Nov. 11, 1861, 
June 5, 1862, 



UISCOUNT AND PRESENT "WORTH. 

Disoount bciiug of the same catnre as interest, in, strictly speak- 
ing, tlie use cf money before it is due. The term is applied, howevOT, 
to a deduction of so much per cent, tvom the face of a bill, or tba 
iloduoting of interest from a note before any interest has accrued. 
This is the practice followed in our Banks, and is therefore called 
Bank disoount, in order to distinguish it from true diseouot. 

The method of computing bank discount differs in no way from 
that of computing simple interest, but the method of finding true 
diacoimt is quite different, e. g., a debt of $107, due one year hence, 
is considered to be worth $100 now, for the reason that $100 let out 
at interest now, at 7 per cent., would amount to $107 at the end of 

la calculating inter^t, the sum on which interest is to be paid is 
known, but in computing discount we have to find what mm must 
be placed at interest so that that sum, together with its interest, will 
amoaat to the givea principal. The sum thus found is called the 
" Present Worth," 

We have already seen that Sfl.OO is the present worth of 61-07 
due one year hence, at 7 per cent., therefore, to get the present worth 
of any sura due one year hence, at 7 per cent., it ia only necessary to 
find how many times $1.07 is contained in tlie given sum, and we 
have the present worth ; hence 

To find the present worth of any sum, and the dieeount for any 
time, at any rate per cent., we have the following 
EULE. 

Divide tTie given sum hp the amount of |1 for the given, time and 
rate, and the qvotient laill he tTie present worth. 

From the given «um Rvbtract the present worth, and the remainder 
loiU be the discount. 

EXERCISES, 

I, What ie the present worth of $224, due 2 years hence, at 6 
per cent. ? j^ Am. |200, 
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2. What 13 tlie discount on $670, due 1 year and 8 months hence, 
at 7 per cent. ? Abs. |70. 

3. What is the discount on $501, due 1 year and 5 months hence, 
at 8 per eont. ? Ans. $51. 

4. What is the present valuis of a debt of $678.75, due 3 years 
and 7 months hence, at 7J- per cent. ? Ans. $534.97^. 

5. What is the discount on ^88.16, due 1 year, 8 months, and 
12 days iienee, at 6 per cent. ? Ans. $8.16. 

6. If the discount oa $1060, for 1 year, at 6 per cent., ia $60; 
what is the discount on the same sum for one-half the time ? 

Ans. ^30.87. 

7. How much cash will dischai^e a debt of S145.60, due 2 years, 
6 months and 12 days hence, at 6 per cent. ? Ans. $126.30, 

8. If I am offered a certain quantity of goods for $2500 cash, or 
for $2821.50, on 9 months credit ; which is the best offer, and by 
how much ? Ans. Cash by $200, 

0, What is the difference between the interest and discount o£ 
$46.16, due at the end of 2 years, 6 months, and 24 days, at 6 per 
cent. ? Ans, 95 cents. 

10. A merchant sold goods to the amount of ^1500, one-half to 
be paid in 6 months, and the balance in 9 moaths; how much cash 
ought he to receive for them after deductiag IJ per cent, a mouth ? 

Ans. $1331.25. 

11. Suppose a merchant contracts a debt of $24000, to bo paid 
in four iastalments, as follows: one-fifth in 4 months ; one-fourth in 
9 months ; one-Bixth in 1 year and 2 months, and the rest in 1 year 
and 7 months ; how much cash must he give at once to discharge the 
debt, money being worth 6 per cent. ? Ans. 22587.65. 

12. Bought goods to the amount of §840, on 9 months crei^it; 
how much money would discharge tho debt at the timo of purchasing 
the goods, interest being 8 per cent. ? Ans. $792 45, 

13. A bookseller marks two prices ia a book, one for ready 
money, and the other for one year's credit, allowing discount at 5 pei- 
cent. K t'lo credit price bo marked $9.80 ; what ought to bo tho 
price marked for cash ? Ans. 0^,33. 

14. A man having a horse for sale, offered it for 3;225, casli ; or, 
$230 at 9 months credit ; the buyer chose the latter ; did the sellei: 
lose or make by hia bargain, and how much, supposing money to bo 
worth 7 per cent. ? Ana, He lost $6.47. 

15. A. B. Smith owes John Manuing a3 follows ;—p65.87, to 
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be paid December Uth, 18G3; $161.15, to be paid July 16tli, 1864 j 
^112.50, to bo paid June 23i-d, 1862 ; $96.81, to be paid Api-il ISth, 
1866, allowing diseount at (i per cent. ; bow mucb caab should 
Monning receive as an eQiiivalent, January 1st, 1862? 

Aas. $653.40. 

16. I buy a bill of gooda amountio,^ to ^2500 on six montbs' 

credit, and can get 5 per cent, off hj paying casb ; bow mneb would 

l gain by paying tie bill now, provided I have to borrow tbe money, 

^nd pay 6 per cent, a year for it ? Atis. iS53.7S. 



BAKTKS AND BANKING. 



Gmeral Principles of BatUciua, — Banks ore commonly divided 
into tbe two great classes of fcauKS of deposit and banks of issue. 
This, however, appears at first sight to be rather an imperfect clasM- 
fication, inaemncb as almost all bante of deposit are at tlie aamc time 
banks of issue, and almost all banks of issue also banks of deposit. 
But there is in reality no ambiguity; for by banks of deposit are 
meant banks for tbo custody and employment of tbe money deposited 
witb them or entrusted to their caro by their customers, or by tho 
pnblio ; while by banks of issne ai-e meant banks which, besides 
employing or issuing tbe money entrusted to them by others, issue 
money of their own, or notes payable on demand. The Bank of 
England is principally a bank of issue ; but it, as well as the other 
banks in the different parts of the empito tbat issue notes, is also a 
great bank of deposit. The private banking companies of London, 
and tbe various provincial banks, that do not issue notes of their 
own, are strictly banks of deposit. Banking business may be con- 
ducted indifferently by individuals, by private companies, or by joint 
stock companies or associations. 

XMlity and Functions of Banles of Deposit. — Banlw of this class 
eseente al! that is properly understood by banking business ; and 
their establishment has contributed in no ordinary degree to givo 
Beonrity and facility to commercial transactions. They afford, when 
properly of>ndaotcd, safe and convenient places of deposit for the 
money tiat wt'uld otherwise bavo to be kept, at a considerable risk, 
in private bouses. They also prevent, in a great measure, the 
necessity of carrying money from place to place to make payments, 
and enable them to be made in the most convenient and least expen- 
sive manner. 

The objects of hanku g — Cuiieuu sentiments beget correct oou- 
duot,. A banter ought therefore to apprehend conectly, the 
objects of banking They consist m ciakinr, pecunnry gains for 
the Btoekholdeia ly leg\l oneiitions The bnsmeis m eminently 
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beneficiy to society; Cut some bfinkers have deemed the goad of 
society so much more worthy of regard than the private good of 
Btoekholders, that they have supposed all loans should he dispensed 
with direct referenca to the beneficial effect of the loans on sooiet:?, 
irrespeodve, in some degree, of the pecuniary interests of the dispea- 
BiBg bank, Snoh a banker will lend to builders, that houses or ships 
may be multiplied; to manufacturers, that useful fabrics may be 
increased ; and to merchants, that goods may be seasonably replen- 
ished, He deems himeeli, cx-o^do, the patron of all interests that 
concern his neighbourhood, and regulates his loans to these interests 
by the urgency of their necessities, rather than by the pecuniary 
profits of the operations to the bank, or the ability of the bank to 
sustain such demands. The late Baak of the United States ia a 
remarkable illustration of these errors. Its manager seemed tn 
believe that hia dutes comprebended the equalization of foreiga and 
domestic exchanges, the r^ulation of the price of cotton, the up- 
holding of State credit, and the control, in some particulars, of 
Congress and the President — all vicious perversions of banking to 
an imagined paramount end. 

When we perform well the direct duties of our station, we need 
not curiously trouble ourselves to effect, indirectly, some remote 
duty. Eesults belong to Providence, and by the natural catenation 
of events (a system admirably adapted to our restricted foresight), 
a man oaa usually in no way so efficiently promote the general wel- 
fare, as by vigilantly guarding tixe peculiar interests committed to 
his care. If, for instance, his bank is situated in a region dependent 
for its prosperity la the business of lumbering, the dealers in lumbep 
will naturally constitute his most profitable customers; hence, in 
promoting his own interest out of their wants, he will, legitimately, 
benefit them as well as himself, and benefit them more permanently 
than by a vicious subordination of his interesta to theirs. 

Men will not engage permanently in any business that is not 
pecuniarily beneficial to them perBonally ; hence, a banker becomes 
recreant to even the manitfacturing and other interests that he would 
protect, if he so manage his bank as to make its stockholders unwill- 
ing to continue the employment of their capital in banking. This 
principle, also, is illustrated by the late United States Bank, for tie 
stupendous temporary injuries which its mismanagement inflicted on 
society, are a smaller evil than the permanent barrier its mismanage- 
ment has probably produced against the creation of any similar 
institiition. 

BanJi of England Notes Legal Tender. — According to the law as 
it stood previously to 1834, all descriptions of notes were le^illy 
payable at tbo pleasure of the holder in coin of the standard weight 
and purity. But the policy of such a regulation was very rjuestion- 
able ; and wo regard the enactment of the Bt^ts. 3 & 4, Will. 4, c. 
99, wliich makes Bank of Enaland notes legal tender, everywhere 
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ijxcept at the Bank and its branches, for all suras above £5, ua a 
great improvement. 

Savings Banks have been in use in Eurnpe over fifty yearp, am] in 
Canjda and tte Uniieti States, almoataa long. They jii-eestablishod 
for the purpose of receiving from people in moderate circumstance?, 
Email sums of money on interest. In England the depoaits are held 
by the Government, and invested in the three per cent, fundit. In 
New England, New York and other States, tho deposits are generally 
loaned on bond and mortgage at sis or seven per cent, intorost. 

Friendb/ Societies. — Friendly Societies are Msociations, mostly 
in England, of persons chiefly in the humblest classes for the pur- 
pose of making provision by mutual contribution agiiinst those con- 
tingencies in human life, the ooourrenee of which can be calculated 
by way of average. The principal object* contemplated by sucb 
societies are the following: The insurance of a i>um of money to be 
paid on tho birth of a member's child, or on the death of a member 
or aay of his famUy; tho maintenance of members in old age and 
widowliood ; the administration of relief to members incapacitated 
for labor by sickness or accident ; and the endowment of members 
or their nominees. Friendly Societies are, therefore, associations 
for mutual assuranoe, but are distingushed fi-om assurance societies, 
properly so called, by the circumstance that the Bums of monev 
which they insure are comparatively small, 



BANK DISCOtrWT. 

The Bonk Discount of a note is the simple interest on the sum 
for which it is given from the lime it is discounted to th" fcimo it 
becomes due, includiag three days of grace. 

Suppose, for example, i^ getting a note of $201) discounted at a 
bank I am charged $13 for discount, whi oh being deducted, i receive 
but $183, BO that I pay interest on^l2 which I did not receive. 
From this it is clear that I am paying a higher rate of interest in 
discounting a note at a bank, than I would pay were I to borrow 
aioney at the same rate. As bank disoount is ^e same as interest, 
we derive tho ibUowing 



fH.nd the intefeit on tlie sitni specified in the note at the given 
rate, and for ihe given time, including three days of grace, and thi' 
mil he the BANK DiaooHNT. 

Suhtr:ict th; discjuiU /mm the face ofthenUe, and the remam 
der will he tlm i>EO(;iiBDS OB present worth, 
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EX£K OISES 

1. What ia the bank discount on a note, given for 60 days, for 
$350, at 6 per cent. ?* Ans. $3,67, 

2. What 13 the bank discount on a note of $495, for 2 months, 
at 5 per cent. ? Ans. 4,33. 

3. What is the present value of a note of $7840 discounted at n 
bank for 4 months and 15 days, ui 6 per cent. ? Ans. $7659.68, 

4. How much money should be received on a note for §125, 
payable at the end of 1 yeai', 3 months, and 15 days, if discounted 
at a bank at 8 per cent.? Ans. 5112. 

5. A note, dated December 3rd, 1860, for $160.40, and having 
6 months to run, waa discounted at a bank, April 3rd, 1861, at 6 
per cent. ; bow long bad it to mn, and what were the proceeds ? 

Ana. 64 days ; proceeds $158.71. 

6. On the first day of January, 1866,1 received a uoto for $2405 
at 60 days, and oa the 12th of the same month had it discounted at 
a bank at 7 per cent. ; bow much did I realize upon it. 

Ans. $237.61. 

7. A merchant sold 240 bales of cotton, each weighing 280 
pounds, for 12|[ cents per pound, which cost Iiim, the same day, 10 
oonts per pound ; ho received in p;iyment a good note, for 4 months' 
time, wliioh he discounted immediately at a bank at 7 per cent. ; 
what will be his profits? Ans. $1479.10. 

8. I hold a note against Clemes, Eice & Co,, to the amount of 
$327.40 dated April 11th, 1866, having six months to run after 
date, and drawing interest at the rate of 6 per cent, per annum, 
What arc the proceeds if discounted at the Girard Bank on the 10th 
of August, at 7i^ per cent. ? Ans. S332.99. 

NoiE. When a note drawing interest, is discounted at a bank, the interest 
ia calculated on the face o1 tlia nole liom ita date to the time of maturity, 
and added to the laee of the note, and tbis amount discounted for the leugtU 
of lime the note has stj^l torua, 

9. What will be the discount on the following note if discounted 
at the City Bank on the 17th of Houember, at 6 per cent. (3G0 
days to a jeai'), 

• Throughout all tie exercises, imlres othervrise specified, tho jear ia to 
be considered as consisting of S85 dajs. Since it is CMtomary In business 
^en a fraction of a cent oconra in and result to reject it, if less than half a 
cent, and if not leE9, to call It a seut, we have adopted this principal through- 
out the hoot' 
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$527.tVs* Oberlin, Oct. 4, -866. 

Nitieti/ aays after date for value received, we promisf 
to pa^ to the order of Smith, Warren <& Co., Jive hundred twenty- 
seven and /p'g dollars at the City Bank, Oberlin, with mterest at 
eight per cent. Thompson & Bubns. 

10. What will be the discount at 7/^ per cent, on it note for 
$227.41, drawing interest at 8 per cent., dated May 1st, 1866, al 
1 year after date, if diaeounted on March 7th, 1866? 

11. What amount of money will I roceiveon the following note, 
if discounted at the First National Bank of Detroit on Juno 21st, 
at 9 per cent. ? 

$473.80. Detboit, May 17, 1866. 

Three months after dale Ipromise to pay to the order oj 
J. a. Sing & Co., four hundred and seventy-three and yo'jj Dollars, 
at the First National Bank, Detroit, for value received with interest 
al7j% per cent. BiCHABD Dunn. 

12. What must I pay for the following note on August 15th, 
1866, so as to make at the rate of 30 per cent, interest per anmim 
on the money I pay for it? Ans. $708.54. 

$T46.75. Adihan, January 19, 1866. 

One year from, date, for value received, we promiseto 
pay James Ames, or order, sevm hwtdred and forty-six -^^ dollars, 
at the Commereial Bank, Adrian, with interest at 7^^ per cent, per 
annun.. WiLSON & CuMMHSGS. 

13. A. holds a note against B to the amount of $478.92, dated May 
10th, lt;65 at 1 year after date drawing 7 1% per cent, interest. I 
purchase this not« from A. on August 18th, paying for it such a 
sum tJiat vill allow me 20 per cent, interest on my money. What 
Bhah I paj for it ? 

14. I git my note for $2000 discounted at a bank, May 20, 1862, 
for 2 montts, and immediately invested the sum received in flour 
June 7, ISej, I sold half the flour at 10 per cent, less than cost, and 
put the mon<Y on interest at 9 per cent. August 13, 1862, I sold 
the remainder of the flour at 18 per cent, advance, and expended tho 
money for clot\ at $1 per yard ; 12 days after I sold the cloth at 
$1.16| per yaid, receiving half the pay in oaah, which I lent on 
interest at 7^ ptr cent, and a note for the other half, to be on iuter- 
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est from October 4, 1862, at 6f por cent. When my note at the 
bank became duo I reoewed it for 5 months, and when this note 
became due I renewed it for 2 months, and when this note became 
duo I renewed it for such a time that it beeauie due July 20, 1863, 
at wliich time I collected the amount duo me, and paid my note at 
the bank- Reqiiired the loss oi' gain by the transaction. 

It is sometimes neeeBsary to know the amount for which a note 
must be given, in order that it ehall produce a given Bum wheu dis- 
counted at a bank. 

E X A M P ]^£ . 

1. Suppose we require to obtain §236.22 from a bank, and that 
we are to give our note, due in two months ; for what amount must 
we draw the note, supposing that money is worth 9 per cent. ? 



From the nature of this csample we can readily perceive that 
Buoh a sum must he put on the face of the note, that when dis- 
counted the proceeds will be exactly $236.22. If wo were to take a 
one dollar note and discount it at a bank for tho given timo, and at 
the given rate, the proceeds would be .98425. Hence, for eeeri/ dol- 
lar we put upon tho face of the note we receive .98425, and to re- 
ceive $236.22 we would have to put as many dollars on tho faor of 
the note as ai-e represented by the number of times that .9843J is 
contained in $236.22, which is 240. Therefore, wo must put 1240 
on the face of a note due at the end of two montba to pioduoe 
$236.22 when discounted at a bank at 9 per cent. From ibis we 
deduce the following 

auLE. 

Deduct file bank discount ojt <)1, /of tJie gimn time and rate, 
/rom.$i, and diidde the desired amount hy the remainJtr. The 
quotient will be the/ace of tht, note required, 

2. For what sum must a not« he given, having 4 moiths to run, 
that shall produce $1950, if discounted at a bank at Vper cent, ? 

A39. $1997.78. 

3. ^Vhat must be the face of a note, so that when itiscounted for 
5 months and 21 days, at 7 per cent,, it will produce S 57- 9', cash ? 

Aas. $60. 
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4. touppose jour noic for 6 montliB is diaeounted at a hank ut G 
per oant., and $484.75 placed to your oredifc, what must liavc been 
the face of the note ? Am. $500. 

5. A merchant bought a quantity of goods for $600. For whiit 
sum muBt he write his note, to be diKeounted at a bank for 6 months, 
at 6 per cent. ? Ans. $618.2S. 

a. A farmer boaght- a fami for $5000 cash, and having.ouly one- 
half of the sum oa har.d, he wiahea to obtain the baJacce froiu tiie 
bank. For wiat sum must he give his note, to be diecounted for 9 
months, at 6 per cent. ? Ane. $2619.17. 

7. If a merchant wishes to obtain $550 of a ban!;, tor what fcum 
must he give his note, payable in 60 days, allowing it to be dis- 
counted at J per cent, per month ? Ans. $555.75. 

8. I sold A. Mills, merchandize valued at §918.16, for which he 
was to pay me cash, but being disappointed in receiving money ex- 
pected, he gave me bis endorsed note at 90 days, for such an amount 
that whea discounted at the bank at 7 per cent, it would produce 
the price of the merchacdize. What was the face of the note ? 

S, I am owing E. Harrington on account, now due, $168.45 ; ho 
also holds a note against me for $210, due in 84 days, including' 
days of grace ; he allows a discount of 8 per cent, on the note, and if I 
give him my note at 60 days for an amount that will be sufficient if 
discounted at 6 per cent., to produce the amount of account and 
note. What will be tJic face of now note ? 

10. Samuel Johnson has been owing lae $274.48 for 84 days. I 
charge him interest at 6 per cent, per annum for this timo, and he 
gives me his note at 90 days for such an amount that when dis- 
counted at the Glrard Bank, at 8 per cent., the proceeds will equal 
the amount now due. What is the face of the note ? 

Prom the many dealiuga business men have, in r^ard to dis- 
count and interest, it is frequently required to know what rate of 
interest corresponds to a given rate of bank discount. 



1. What rate of interest is paid when a note, payable iu 3G2 
days, is discounted at 10 per cent. ? 
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BOLUTION. 

If we discount $1 for the givea time, and at the given rate, the 
proceeds will be ,90, or QO cents. Heaeo, the diaojuat being 10 
canta, we aro paying 10 c.iits for the use of 90 cents. Now, if wa 
pay 10 cents for the use of 90, for the use of 1 cent wo must pay 
T[*j of 10 cents, or ^ of a cent, and for $1, or 100 cents, ^ve must pay 
100 times Jof aoent, or J-2J1— .llj, aiidfor$100, $11^, or ll^per 
eent. Therefore, to find the rate of interest correspondiug to a 
given rate of bank discount, we deduce tlie following 

BULB. 

IKvide the ffiven rate per cent., expressed deakaally, or t'Kc rutt 
per wiit, hy the nuniher denoting the procetds of $1 for the ginm lime 
and rate. The quotient will le the rate of interest re^wed. 

EXEEOISES. 

2. Wliat rate of interest is paid when a note, payable in 60 days, 
is discounted at 7 per cent. ? Ana. \ 

3. .What rate of interest is paid when a note, payable in 3 
months, is discounted at 6 per cent. ? Ana. Ot'^^. 

4. A cote, payable in 6 months, ia discounted at 1 per cent, a 
month ; what rats of interest is paid ? Ana. 12^-J| 

5. What rate of interest is paid, when a note of $200, payable ii 
70 days, is discounted at | per cent, a month ? Ans, 9^'j 

6. When a note of §45, payable in 65 days, is discounted at 7 
per cent,, to what rate of interest doea the bank discoaut correspond ? 

Ans. 1-$$^. 
1. A bank, by discounting a note at 6 per cent., receives for its 
money a discount equivalent to 6^ per cent, inteiest ; how long must 
the note have been dlMounted before it was duo ? 

Ana. 1 jr.,3iii03,,12'l 



COIIMISSIOW. 

CoBTMissiON is the term applied to money paid to an t^it to 
remunerate him for his trouble in buying, selling, valuing, or for 
forwarding merohandiBe or other property. 

The goods sent to a commission merchant or agent, to be aold oa 
accoaut and riak of another, are termed a ayiisignment. 
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The person to whom these goods are consigned is called the cor 
s^o*ef3 or correspondenf. 

Tbf> term shlpmcm: is somotimea used instead of consignment. 



A <"'>mmission merchant sells for me goods worth £1200, and 
c'largcc 4 jier cent. ; what have I to pay him ? 

SOLUTION, 

4 per cent, of SJ120O is equal to S1200X-'>4=^348. nenco L 
■would have to pay S48, and from this we deduce the following 

n u L s . 
J'ind the 2>e-'ceiituye uii the giiiea. sum at tJiegioen vite, wjddi 
will he the aymmiasion, 

HXSSOISES. 

1. Consigned to A.K.Boomer, Esq., Syr.iciise, by the Troy, N.l,, 
foundi'y, agricultural implements which are sold for $1875.75 , what 
is the agent's oommissioQ at 2^ per cent. ? Acs. ^G.89. 

2. Bought in Boston 12 chests often, oootainiag 64 lbs. each, at 
$1.12^ per lb., on a. eomnmsion of IJ per cent. ; what was my com- 
mission ? Ans. $15,12. 

3. My Toledo oorrespoadcnt has bought for me 2763 lbs. of 
bacon, at 12J cte. a pound ; what is his commission at 3J per cent.? 

$11.25, 

4. Bought a carriage and pair of horses, per the order of S. 
Williama, Portland ; paid for the horses $240, and chained 4:^ per 
cent., and paidfor the carriage |160, and chained 1^ per cent..; how 
much did I earn ? Ans. 813.20. 

6, A oomniission agent iu a Southern State bought cotton worth 
§3284 for an English manufacturer, and charged 5J per cent.; what 
is his commission ? Ans. $125.63. 

6. On another occasion tho manufacturer gave the commission 
merchant §165.78, for purchasing for Hm cotton worth $3G84 ; what 
was the rate per cent ? Ans, 4j 

7, Au English commission morehaut buys for a Portland house, 
i,57C lOs. Od. worth of provisions, and charges 4^ per cent.; what 
is his commission? Ans. £25 18s. 10;,d. 

' 8. A New York pi-ovision merchant instructs a Bell'ast (Iroliud) 
I merohant to purchase for hiai £534 4a. Oil. worlii oi 
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biicou aod hams, and offers him 7^ per cent. ; wliat does the agent 
get ■? Ans, £38 14s, 7d. 

9. A book agent in Ciuoinatti, sells S487,D0 wortii of boots for 
Day & Co., of Montreal, and receives 872.05 for his trouble; at 
what rate per cent, was he paid ? Ads. 15 ne:irly. 

10. An agent sella 84 sewing maohineB at $25 each, and his 
COmmiBsion amounts to 1262.60 ; what is the rate ? Ana, 12J. 

"When a sum has to be sent to a commission agent, such that it 
will be equal both to the sum to be invested, and the agent's com- 
mission, it is plain, as alroady noted, that thia is merely a case of 
percentage. It is the same aa tbe first part of case IV., aud we will 
have the corresponding 

RULE. 

Divide the given, amovnt hy 1, inci-eased hy the jfiuen mte per 
ntiil, and the quotient will he the gum to he mvested ; subtract this 
fnmi the given amouTit, and the remainder mill he the commission. 

EXAMPLE. 

If I send $1890 to a commission merehant, and instruct him to 
buy HierchiiDdisL' with what is lefl after his commission at 5 per cent. 
is deducted ; what will ba tho sum invested, aud the agent's com- 
m'^sion ? 

SOLUTION. 

it IS plain that foi eveiy ddlar of the proposed invustmeat I 
must remit lOo cuits, 100 tuwnrds the luvestment, jml 5 tuwaiila 
the commiDSion and hence the number of dollars mhich can be in 
vested irom the sum remitted will be tho same as the number of 
times that 1 Oo is contaim,d in 1890 Now, ftlfa90- 1 (15 £,ivea 
S1800, the Bum to be invested md this subtiacted from 1&90, 
leavta $90, thu ooimiiiwuon to which tho agent is entitled 

iLXEROISES. 

1. Ilemitted to A. E., St. Pauls, $988 to purchase flour for mo 
witJi the bal.raee that I'emains after deducting his commission at 4 
per cent ; required the purchase mon-T and percentage ? 

Ans. g950 and ^38. 

3 Eeeoivud a commission to buy wheat with $779, less by my 
oommisaiun at 'Z\ per cent, ; required tho price of tbe wheat and my 
commiBsion. Ans. 87G0, end §19. 
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3. Eeroittcd to my corrLsjn;ndGnt to Augusta 8266.76, to pay 
for lumber which he purchased for me, and to pay his own commis- 
Bion at 4 per ceDt. ; what was the prioe of the lumber, and what the 
oommiflsion ? Ans. 3256.50, and $10.26. 

4, John -Tones, Newmarket, commissions W. On; Portland, to 
procure for him a quantity of fico flour, aod remits $917,61 ; how 
much flour can he have, after allowing 4f per cent., and what will 
the commission amount to ? Ans. $876, and $41.61. 

5, John Stalker, London, commiasions J. Fleming New York, to 
purchase for him as muoh butter as he oan procure for the balance 
between $779.52, and his own commission at IJ per cent. ; how many 
pounds butter did he get at 25 cents per lb. ; what the whole price, 
and what was the commission? Ans. 3072 lbs., |768, and $11.52. 

6. Dr. Gallipot is about to remove to England, and sends to a 
London cabinet maker 1^4005.45 towards getting his house furnished, 
he is charged 3^ per cent, over and above the price of the furniture, 
Cor time and labour, what does the furniture cost ? Ans, $3870. 

7, Graham Bros., of Newbury, send to R, White, Chsrleston, 
bacon and hams worth $1560, they charge 6^ per cent, commission, 
and the charge for lading is $75,15 ; how much does K. White owe 
them 7 Ans. $1720.95. 

8. P. llobson, commission merchant, Albany, buys for T. Black 
& Co., Baltimore, groceries, the price of which, together with their 
commission at 4 per cent, comes to $475,02 ; what was the price of 
the goodSf and what waa the amount of the commission ? 

Ans. $456.75. and $18.27. 
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BROKERAGE 

BaoKBRAGE ia a per centage paid to an agent for negociating bil)s, 
esohaDging money, buying and selling railroad, bank, and building 
society stocks. Government bonda and gold. Such an agent is calletl 
a broker. A smaller per centage is usually allowed to a broker t .a^i 
to a oommissioTi merchant, because the work he has to do require.^ 
less time and labor. 

Brokers charge, generally, one^eighth of one per cent, for buying 
or selling stocks, bonds, gold, &a,, and it is always reckoned on tbe par, 
or face value. For instance, if a broker were to purchise for you a 
share of N. Y, 0. R- R. stook at 112J, or 12J- per cent, premium, the 
brokerage would be J per cent, on $100, and not on the 1112.50. 
The charge would stUl be the some if purchased at 85, or 16 per cent- 
discount. In gold operations, the brokerage is calculated on the 
gold, although tJie brokerage itself is taken in currency. For in- 
stance, if a broker porchaaea S?10,000 in gold for a customer, the 
charge would be ^ per cent, on §10.000, viz. : $12.50 in currency. 
A great many of the transactions made by brokers "consist in the 
buying and seKing of Government Bonds, called " Five-Twenties," 
" Ten-Forties," and "Seven-Thirties." The " Five- Twenties" are 
so called because they are payable, at the option of the Government, 
at five years after their date, or at the end of twenty years, Tbo 
" Tec-Forties" are payable, at the option of the Government, ten 
years after their date, or forty. The " Sevoo-Thirtiea" are so called 
because they bear interest at the rate of seven and three-tenths per 
cent, per annum — C^njs)' 

In buying or selHag those bonds, the seller of a " Seven-Thirty"' 
always receives the interest that has accrued on it, from the time of 
last payment of interest by Government, until the time of sale ; but 
in all other bonds the buyer has the benefit of the interest. The 
only reason that can be assigned why the " Seven- Thirties" should 
be an exception to the general rule, is, that the interest is so easily 
calculated, being just one cent per day on every fifty dollars. 

In reality the result is the same, because, if in the "Seven-Thir- 
ties" the buyer received the iptercst, the quotation or market value 
of them would be greater. 
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Brokers frequently, among eacli other, buy and sell bonds, gold, 
&o., at 30 days, using the terms " seller 30" or " buyer 30," whioli 
signifies, If the term " seller 30" is used, that the seller of the stock 
can, any time during the thirty days, deliver the stDck to the buyer, 
and receive hia money ; if " buyer 30" is used, the buyer has the 
privilege of calling in the stock bought, any time during the 30 
days. 

This practice, as will be seen at a glance, givc-s a great range for 
speonlation. To illustrate : Suppose that A sells to B 500 stares 
of Erie E. R. stock at 64 OF 36 per oent dis., " seller 30," now it 
is not at all probable that A has this stock on hand that he has sold 
to U, but eapccLs to be able to purchase it before the explratioa of 
the 30 days, at Bomethiug less than 64, This ia callei selling 
*' abort." It not unfreqacntly occurs, in traBsaetious auoh as just 
mentioned, that A may not wish, or B require, the deliveiy of tli* 
Btoek wbea the time arrives j if this is the eas^ A simply pays, or 
receives from, B the difference between what the stock was sold at^ 
and what it i^ worth at the time of settlement. In purchases Kko 
the above, irnlesa the parties are known to be reliable mca, a certain 
MEOunt of money must bo put up, termed a "mai^n," thatmsy be 
conadered suScient to cover fiuotnations in the value of the stock. 
If ^ther party is unable to meet his part of the coEtraot, the terra 
"Xame Duck" is applied to him, Any person may buy or sell stock 
through a broker at " buyer 30" or " seller 30" by patting up what 
the broker may consider to bo a sufficient "margin." Interest ia 
generally allowed on this margin. 

Whore tbereare a number of brokers operatinginftnyijne stock, 
thoy are, according to brokers' phrases, divided into twn claiisc?, 
called " Bulls" and " Bears," The " Bear" is always tho seller, wliilo 
the buyer is always a "Bull." If A sells to B stock at 97, " sellci- 
30," he is evidently a " Bear," as it is to his interest to constantly 
bear down the price of the stock he has sold, so that be may be able 
to purchase at a price less than 97, while it is always the interest cf 
the buyer to "Bull" or raise its value. 

The par value of stock in the following examples ia considered to 
be $100, and the brokerage ^ per cent., unless otherwise mentioned. 
Some of the answers requested may not belong, legitimately, to ques- 
rfwa in brokerage ; but the teacher or learner may ask or give but 
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one answer. Lite commission, brokerage is mo'cly a 
of pef contage, aud hence the 

UDLE. 

To Jind the brokerage on any siim, Jind the per centage on the 
given svan. at the given rate, which will be the brokerage. 

1. I purchased for 0. E, Sing 10 siiarea of Hudson Kiver R. R. 
stock at 103; what ia the brokerage ? Ans. ^1.25. 

2. Sold the above stock for the same person at 103§ ; what ia 
the brokerage ? . Ans. $1.25, 

3. Bought for J. 0. Baylies 50 shares of N. Y. C. E. R. stock 
at 107^; what is my brokerage ? Ans. $6.25. 

4. Sold for Kimball & Co, $5000 in gold, at 137J ; what is mj 
brokerage at § per cent. ? Ans. |18.75. 

5. Purchased through my broker 100 shares Harlem E. E. stock 
at 109J, " buyer 30 ;" at the expiration of the 'dQ days ha sold the 
same, per my order, at llOJ; whiit was my gain, and what the bro- 
kerage ? Gaia, SlOO ; brokerage, $25. 

6. Paid 11 broker § per cent, for Gxchaaging $245 fractional cur- 
renoy for biUs of a Invger denomination ; what is the brokerage ? 

7. My broker has parohaeed for me a " Fivo-Twenty Bond" fbr 
84500 at 108^ ; what is the brolierage at f per cent., and what doea 
it cost me ? 

8. Instructed a brokar to purchase for me Seven-Thirties to the 
amount of $7500, which he did on March 8th, 1867, at 107f; in- 
terest on this bond is payable on the 1st of January and July i what 
is the brokerage, and its cost to me ? 

Ans, Brokerage $9,37^ ; Cost $8181.'!^. 

9. I purchased through a broker $15,000 gold, at 134^, he sells 
it out for me in a few days at 131^; brokerage on purchase J pei' 
cent., oa selling J^ ;. what is the brokerage, and what my loss? 

10. A broker purchased for me 150 shares of Michigan Central 
stock, at 87^— brokerage § per cent. ; 80 shares Beading R. R. 
stock, at 10%— brokerage j per cent,, and S30fl0 of Ten-forties, at 
lOl^ : what is the brokerage aai full cost 9 
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MISCELLAKEJUS EXAMPLES. 

1. A commission merchant has purchased for me 5648 lbs. long 
out hams, at 14J eta, per lb. : wliat is his commission at IJ- per 
cent. ? Ans. $10.06. 

3. My agent in Richmond has purchasetl cotton for me to tlie 
amount of $1785.80 and charges me a commission of § per cent. ; 
how much have I to remit him to pay for the cotton and oommia- 
^a ? Ana. $1801.42^. 

3. I remit J. Purdy, eom. mer., New Orleans, |1142.40, in- 
fitmcting him to invest it in cotton at 32 cts, per lb.; after deduct 
ing his comtnission at 2 per cont., how many lbs, of cotton do I re- 
ceive? Ana. 3500 lbs. 

4. Morrison & Thompson have aold for me 112 bbla. white fish, 
at 89.50 per bbi,, and 85 bbla. flour at $12^0 — commissioa 2J per 
cent, I have instructed them to invest the proceeds in bacon, a.t 
13J cts. per lb,, after deducting their commission at 1^ per cent , 
how much is tho commission, and how many iba. of b icon do I re. 
cdve? 

5. A purchased, per the order of Andrew Campbell & Co., Nash 
■rille, Tean., 14872 lbs, 0. 0. bacon at 13J cts. per lb., charging a 
QOmmission of 1 J per cent, A wishes to draw on them for reim- 
|»ur3ement ; what must be the face of the draft if it cost ij per oen r. 
to get it cashed, and what ia the commission on purchase ? 

Ans. Face of dft. §2010.15; Commi'ssioii S29.56 

6. I have received, from a correspondent in Troy, |4781.25, 
with instrnotioHLS to invest the same in Five-twenties, at 105|-, first 
deducting my commission at | per cent. ; what is the brokerage, and 
what amount of Five-twenties can I purchase ? 

Ana. Brokerage $33.75 ; invested in Five-twentlca $4500. 

7. An accountant is entrusted to make schedules of the debts 
and Mseta of a bankrupt ; he charges only 2^ per cent, on the debts, 
m the principle that he will have little trouble in getting tho accounts 
iue by the bankrapt sont in ; but as he knows very well that he will 



.y Google 



194 AEITHMETIO. 

liave trouble in getting correct statonients sent in of accounts due to 
the bankrupt, he stipulates for 5| per cent, on these ; how much doea 
he gfit altogether, the debts heing $2786, and the assets S613 ? 

Ana. tl03.64. 

8. I have sold for Walker & Smith, Ciacinnatti, a consignment 
of 100 bbla. of pork, at 27/jJij per bhl. I have paid out for charges 
131,40 — my commission ia 2 J per oent. I remit them their net 
proceeds by draft on Clneinaati, purchased at | per oent. discount, 
charging ^ per cent. com. on face of draft ; what commission do T 
receive, and what ia the face of dft. that I remit tbem ? 

Ans. Commiasion $72,08; Faceof dft. $2366.52. 

9. On the 14th of March, 1867, a broker purchased for B, 100 
shares of Erie R. R, stock, at 71 ; 50 ahares 0. and E. I. R. E. 
stock, at 95| ; 200 shares N, Y.- C. R. R. stock, at 103J, and a Seven- 
thirty bond for $6000, interest payahle Dec. and June, at lOGJ, 
They were sold on April 12th at 68^, 97f, 103^, and 106f, respec- 
tively; what ia the brokerage at i per cent, for buying, and ^ for 
eelliag, and B's gain or loss on the transaction ? 

10. I sent to Taylor & Morrison, com. merchants, New York, 
250 firkina butter, containing on an average 56 Iba, each, at 15 cts, 
per lb. They add at an advance of 10 per cent. ; freight, &e., de- 
ducted $10,45, commiasion 2J per cent. They have remitted me a. 
sight draft for net proceeds, which they purchased at § per oent. 
premium, charging J jier cent. commiBsioa on face of draft. What 
amount of dia£b did I receive, and what aciotmt) of oouunisEUon 
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INSURANCE. 

Inbubajjce is an engagement by which one patty is bound, in 
fflonsideratlon of receiving a certain sum, to iniJemniiy another for 
Eometliing in case it should in any way be loat. The patty under- 
taking the risk is seldom, if ever, an individual, but a joint stock 
cDmpany, represented by an agent or agents, and doing business 
under the title of aa " Inswmnce Company" or " Assuranix Cottu- 
pcsny," such aa the "Globe Inauranee Company," the "Mutual. 
Insurance Company." 

Some companies nie formed on the principle that each individual 
Bhareholder is insured, and shares in the profits, and bears Lia portion 
of the losses. Such a company is usually called a Mutaal Imimtnce 

The stun paid to the party taking the risk is called the Fremimn 
of Imitance, or simply the Fremium. 

The documont binding tbe parties to the contract, is called the 
FoJicy oflnmrcmce, or simply the Folicy. 

The party that undertakes to indemnify is called the Imwrer, or 
widerwriter after he has written his name at the foot of the policy. 

The person or party guaranteed is oalied tho Insured. 

As there are many different kinds of thinga that may be at stake 
or risked, so there are difFerent kinds of inanranee which may be 
classified under three heads. 

Mre Insurance, including all oaaea on land where property ia ex- 
posed to the risk of being destroyed by Sre, such aa dwelling houses, 
stores and factories. 

Marine Insurance.— This includes all insurances on ships and 
eaigoBB. Such an insurance may be mode on the ship alone, and fn 
tliat case it is sometimes called hull imurimce, and sometimes hot- 
toimji, the ship's bottom representing the whole ship, just as V!C say 
fifty sail for fifty ships. The insurance may be made on the cai^ 
alone, and is then usually called Cargo Insurance. It may bo made 
oaTioth ship and cai^o, in which ease the general term Marine lib- 
surance will bo applicable. This kind, as the name implies, insures 
agiunst all aecidenta by sea. 

Life Insurance, — This ia an agreement between two parties, that 
in case the one insured should die within a certain stated time, the 
other shall, ia consideration of having received a stipulated sum 
annnaJly, pay to the lawful heir of the deceased, or some one men- 
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tioEed ia his will, or some other party entitled thereto, the amount 
recorded in the policy. 

Tor instance, a mau may, on the occasion of his marriage, iasure 
Ha lifo for a eortain sum, so that should he die within a certain time, 
hia widow or children shall bo paid that sum by the other party. 
Again, a father may insure the life of his child, bo that in case of the 
child's doath within a specified time, ho shall be paid the sum agreed 
upon, or that the child, if it lives to a certain age, shall be entitled 
to tliat sum. One person may insure the life of another. Supposing 
that A owes B a certain sum, there is the iiisk that A may die before 
iie is ahlo to pay B ; another party engages, for a certain yearly sum, 
to pay B in ct^e A should fail to do so during his lifo time. 

Tn some instances, insuraacea aro effected to gaia a support ia 
Buch a contract is called a Mealih Insurance. In- 
w also effected for compensation in case of railway 
accidents. These wc may call Railway Accidmt Inmtrancea. 

A policy is of^en ti'ansferred from one party to another, eapeci- 
^ly as collateral eecurity for debt or some analogous obligation. If 
t!ie payments agreed upon are not regularly kept up, tho policy 
lapses, that is, becomes null and void, so that the holder- of it forfeits 
not only his claim to the sum insured, but aleo tho instalmeal'i pre- 
viously paid. Ia many oompanioa a person can insure in snch. a 
way aa to be entitled to have a share of thi, profits 

The date at which the system of insurance began cannot bu 
e!«arly ascertained ; but, whatever ita daf« its oii>,in seema to h e 
been protection against the perila of the sea. We know that it wus 
practised, in a certain way, by the ancient Gj-reeks and Bomans. If 
a Ivomau merohaat scut a cargo to a distant port, he made a contract 
with some one engaged ia such business, that he would advance 
a certain sum, to be repaid with interest, if the vessel reached her 
destination in safety, but should the vessel or cai^o, or both be lost, 
the lender was to bear the loss. This waa termed reepondentia, (a 
respondenoe) a term corresponding pretty nearly to tlie English 
'Yord repayment. It was la^vful to charge interest ia such cases, 
above the legal interest in ordinary e:»eB, on account of the great- 
ness of the risk. 'J'he iondcr of the money usually sent an agent of 
his own on board tho vessel to look after the cargo, and receive the 
repayment on the a^fe delivery of the goods. This agent correa- 
ponded pretty nearly to our more modern supercargo. As the art 
of navigation advanced, ;md the Bcouritiea aifordcd by law becamo 



.y Google 



INSDIIANCE. ''37 

more stringent, and also facilities of cimmuniciti™ increised this 
ejst«m gradually gave way, and has e^entuaJlj bi-en 6upphntod by 
eommunioationa by post, and telegraphio muisageb to ageat» at the 
{torts of destination. 

With regard to the equitableness of msuiacces, and their utility 
in promoting commercial extarpriBe, we may remark that they mike 
the interest of every merchant, the mtere^t ot eveiy other To •'haw 
this, we may c jmpare an mauiance o^ce to a club Suppose the 
merchants of a town to form a club, and establish a fund, out of 
which every member, if a loser, was to be indemnified, it is plain 
that no loss would fall on the individual, except his share as a mem- 
ber of the olub. Even BO the insurance eysteni causes that each 
Bpeeuktor, by insuring his own stake, contributes so much to the 
funds of a company, which is bound to indemnify each loser. On 
tie otJier hand, tlie insurer or insuring company, gains in this way, 
that the profits accruing from cases where no loss is sustained, far 
exceed the oases where loss is sustained, and the trifling expense of 
insuring is of no moment to the insured, in comparison with the 
damage of a disastrous voyage, or consuming conflagration. By tie 
insurance system, loss is virtually distributed over a large commu- 
nity, and therefore falls lieavily on no individual, from which we 
draw our conclusion, that it is equivalent to a mutual mercantile 
imdeimbification. duh. 

We must now show the rules of the cluh, and principles on which 
its calculations are made. 

The principal thing to be taken into account, in all insurances, is 
the amount of risk, for example, a store, where nothing but iron 
is kept, would be considered iafe; a factory, where firo is used, 
would be accounted hazardous, and one where inflammable sub- 
stances are used would be designated extra hazaa-doua, and the rates 
would be higher in proportion to the increased risks. As, however, 
tte degrees of risk are so very varied, only a rough scale can be 
made, and hence the estimate is nothing more than a calculation of 
probabilities. In life insurances, the rates are r^ulated chiefly by 
the age, and general health of the individual, and also by the gen- 
eral health of the family relations. Connected with this is the cal- 
culation of the average length of human life. 

Almost all the calculations in insurance come under two heads. 
FlB^T, to find the premium of insurance on a given amount, and at 
a ijiven rate ; and, Sbcohslt, to find bow much must be insured at a 
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^ven rate, so that in case of loss, bolii tlie principal and premium 
may be recovered. 

Ab the premium is reckoned as so much by the Irandred, insur- 
anoe is merely a particular case of percentage. Hence to iind the 
premium of insuranoe on any given amount at a given rate per cent., 
^ deduce the following 



Multiply the given amount hy the mteptr unit-' 

EXAMPLES. 

1. To find the ec«t of insuring a Mock of buildings valued at 
$2688, at 6 per cent. ? Here wc have .06 for the rate per unit, and 
$268SX-06^35161.28, the answer. 

2. What will he tlie cost of insuring a cargo worth g3679, at 3 
per cent.? The rate per unit is .03, and $3679X. 03^110.37, 
the answer. 

3. A gentleman employed a broker to insure his residence and 
outhouses, valued at 82760, the rate being 8 per cent., and the bro- 
ker's charge 1^ per cent, ; how much had he to pay ? The cost of 
insurance is $2760x.08=$220.80, and the brokerage $41.40, which 
added to $220.80, will give 1262.20, the answer. 

liXEBCISES. 

What will he the premium of insurance on goods worth $1280, 
at 5^ per cent, ? Ans. $70.40. 

2. A ship and cai^o, valued at |85,000, is insured at 2J per 
cent. ; what is the premium ? Ans. $1912.50, 

3. A ship worth $35,000, is insured at IJ per cent., and iier 
cargo, worth $55,000, at 2J per cent. ; what is the whole cost ? 

Ans. $1900.00. 

4. Whatwilibethecost of insuring a building valued at $58,000, 
at 2^ per cent. ? Ans. $1450.00. 

" It it) plain that the rate can be found, if the amount and premium are 
givea, and the amount can be found if the rate find premium are gifen. In 
the caae of insuring property, a profesaionat surveyor is often employed to 
value it, and liltewiae in the case of life insurance, a medical certificate ia 
required, and in each oaae the fee must be paid hy the person insured. Aa 
100, the basis of percentage, is a constant quantity, when any two of tlie 
other quantities are given, the tbird can be found. 
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5. What mnst I pay to insure a houBS valued at $898.50, at | 
per cent. ? 

6. A viSlago store was valued at 61180 ; the proprietor insured 
it for six years ; the rate for the first year waa 3J per cent,, with 
a reduction of J each eueeeeding year ; the stock mtdntained an aver- 
age value of $1568, and was inaured each cf the six years, at 2J per 
cent ; how maeh did the proprietor pay for insurance during the sis 
years ? Ans. $397.53. 

7. A store and yard were valued at $1280, and insured at 1^ per 
cent. ; tlie policy and surveyor's fee eame to $2.25 ; what was the 
whole cost of insuring ? Ana. $16.65, 

8. W. Smith, Port Huron, requests 11. Tomlinson, Toronto, to 
insure for him a building valued at $976 ; K. Tomlinson effects the 
insurance at 4^^ per cent,, and chaises | per cent commission ; how 
much has W. Smith to remit to R. Tomlinsoa, the latter having paid 
the premium ? Ans. §46,36. 

9. The cost of insuring a factory, valued at $35,000, is $125; 
what is the rute per cent. ? Ans. ^. 

10. A IJ per cent, insuring my dwelling house cost me §50 ; 
what is the value of the house ? Ans. $4000.00, 

To find how much must be insured for, so that in case of loss, 
both principal and premium may he recovered. 

Hero it is ohvioas that tlie sum insured for must exceed the 
value of the property in the same ratio that 100 exceeds the rate. 

EXAMPLE. 

To find what sum must he insured for on property worth $600, 
at 4 per cent., to secure both property and premium, we have as 
$100— 4=$96 : $100:: $600 : E. l^=:!mi^'^Loo=$625, the sum 
required. Tidiing the rate per unit we find -I'Su^'^^iVo^' ■ ^^■ 
This gives the 

R TT I. E . 

Dieide the value of the property hy 1, diminished by the raUper 
unit, and the Quotient will be the sum required. 

EXAMPLES. 

1, A foundry is valued at $874 : for what sum at 8 per cent, 
must it be insui'cd to secure both the value of the property and the 
premium ? One miimn the rate or 1.00~.0a=.92, and $87i-^.92 
=^8950 the answer 
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The pTemiaea of a gunsmith, who sells gunpowder, are valued at 
$2618,85 : for tow much, at 15 per cent., must they be insured in 
order to recover the value of the property and also the preminm of 
insurance ? Subtract .15, the rate per uuit, from 1, and the remain- 
der is .85 and $2618.85~.85 gives $3081, the stim required. 



1. A chemist's laooratory and appm-tenanees are Taluea ac 
$26,250, for what sum should he insure them at GJ per cent., to 
secure hoth property and premium ? $28,000. 

2. A New York merchant sect goods worth $1,186 by water 
conveyance to Chicago ; he insured them from New York to Buffalo 
at 1^ per cent., and from Buffalo to Chicago at 2^ per cent., and in 
both cases so as to secure tke premium as well as the cai^o; how 
much did the insurance cost him? Ans, $45.42. 

y. A person owned a flour mill, valued at $1846.05, which he 
insured at IJ per cent. He also owned a flax mill, valued at 
8846.30, which he insured at 2^ per cent., and in both cases at such 
a sum as to secure both property and premium. Which cost him 
most, and how much more ? 

Ans. The flour mill cost him $1.67 more than the other. 

4. Collins & Co., of Philadelphia, ordered a quantity of pork 
from G-. S. Coates & Son, Cincinnati, which amounts to $2423.10. 
They insure it to Pittsburg at ^ per cent., and from Pittsburg to 
PhUadclphia at 3 per cent., aud in all cas^ so as to secure botli tJie 
price and premium. How much does the whole iasuranco come to ? 

Ans. $87.12. 

5. In order to secure both the value of goods shipped and the 
premium, at If per cent., an inBurauce is effected on $1526.72. 
What is the value of the goods ? Ans. $1500.00. 

6. The Meohauics' Institute is valued at $18,000 ; it is insured 
at IJ per cent., so that in case of fire, the property aiidpremium may 
both he recovered. For how much is it insured? 

Ans. $18,227.85, 

7. How much must be insured on n cargo wortli $40,000, at ^ 
per cent., to seeure both the value of the cargo and the cost of 
insurance ? Ans. 840,201.00. 
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8. The Rossin House, King-streetj Toronto, is valued at, saj, 
$150,000, and is insured at If per oeat, so that in case of anotiei 
cx)nfiiigration, both the yalue of the property and tlie premium oi 
insuianes may be reiWyered. For how much must it be insured ? 

Ans. §152,671.76, nenrly. 

9. A jail and court-house, adjoining chemical works, and there- 
fore deemed hazardous, will not he insured under 2^ per cent. 
How much will secure both property and premium, the valuation 
being ^17,550.00 ? Ans. $18,000.00, 

10. A cotton mill is insured for $12,000, at 4 per cent., to secure 
both premium and property. What is the value of the property 1 

11. What sum must be insured on a vessel and cat^o valued at 
$40,000, at 5| per cent., in order to secure both the premium and 
property ? Ans. $42,328.04. 

12. How much mnat be insured on property worth $70,000, at 
4^ per cent., to secure hotU premium and property, a commission of 
I per cent, having beeu charged ? Jins. $73,848.17. 



ilFB INSUKANCE. 

A LrpE Insurance may be effected either for a term of years or 
for ths whole period of life. The former is called a Temporary 
JMUTOfice, and binds the insurer to pay the amount to the legal 
beir or legatee or creditor, if the insured should die within the 
epedfied time. The latter is called a Life Inmranee, because it is 
demandable at death, no matter how long the insured may live. 

The rate per annum that the insured is to pay is reckoned from 
tables constructed on a calculation of the average duration of life 
beyond different ages. This calculation is made from statistical 
returns called Bills op Mortality, and the result is called The 
Expectation op Life. 

The annual premium is fixed at such a rate as would, at the 
end of the espectation of life, amount to the sum insured. From 
tables of the espectation of life other tables are constructed, show- 
ing the premium on $100 for one year, calculated on the supposi- 
tion that it is to be paid anuaally in advance. 
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EXAMPLES . 

5 a young maiij on coming of age, wishes to effect am 
insurance for $3000 for the whole period of his life. To find t&e 
annual premium which he must pay, we look for 21 in the left Land 
column, and opposita that, in the column headed bob life, we find 
the number 1.66, which is the premium for one year on ^10(*, and 
^■gg^.0166 is the premium on 81 for 1 year, and hence fSOOOX 
.0166;=Si49.80, is the whole annual premium. 

If the insurance is to last /or seeen. years onli/, we find under tliat 
heading .92, and --^^.092, andS3000x.092=:$2r.60, the auuuaJ 
premium. 

If the insurance is tohe for one year only, vidGni, 89 unAsx that 
head, and 83000X-089=§26.70, the ptemiiira. 
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From these explanations wo can now derive a rule for finding the 
annual premium, when the age of the indiTidaal and the sum to be 
insured for are known. 

BTTL B, 

Find the age in the left hand cohimn of the table, and opposite 
thisin the vertical cohnm for the given period wiU be found the 
premium on $100 for one year, and this divided by 100 will give 
the premivmi on |1 for one year, and thi $iven sum, multiplied by 
this will be the whole annual premium, 

EXERCISES. 

1. What will be the annual premium fir insuring a person's 
lifo, who is 18 years old, for «1000 for 7 years ? Ans. $8.80. 

2. What amount of annual premium must be paid by A. B. 
Smith, who wishes to insure hie life for 7 years for $2000, Lis age 
being 25 years ? Ads. $19.00. 

3. John Jones, 35 years of age, wishes to effect an insurance for 
Efe for §1500. What amount of annual premium must he pay ? 

Aus. ?37,20. 

4. A gentleman in Chicago, 33 years of age, being about to start 
for Australia, and wishing to provide for his family in case of his 
death, obtains an insurance for seven years for $3000. What 
amount of annua] premium must he pay ? Ans. $33.30. 

5. Amos Fairplay, 48 years of ago, being bound on a dangerous 
voyage, and wishing to provide for the support of his widowed 
mother, in ease of accident to himself, insures his life for 1 year for 
12500. What amount of premium must he pay ? Ans. $42.75. 

6. A gentleman, 50 years of age, gets his life insured for $3000, 
by paying an annual premium of $4.46 on each flOO insured; if he 
should die at the age of 75 years, how much leas will be the amount 
of insurance than the payments, allowing the latter to he without 
interest? Ana. «345, 

7. A gentleman, 45 years of age, gets his life insured for $5000, 
for which he pays an annual premium of $180, and dies at the age 
of 50 years. Suppose we reckon simple interest at 7 per cent, on 
his payments, what is gained by the insurance f Aus, $3911. 
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Ik tlie language of arithmetic, the expression Projlc and Loss ia 
Osually applied to something gained or something lost in mercantile 
transactions, and the most important rule relating to it directs how 
to find at what increased rate ahore the cost price goods must be 
8old to produce a fair remuneration for time, labour and expendi- 
ture ; or, in case of loss by unforeseen eirourastanees, to estimate the 
amount of that loss as a guide in fature transactions. 

There are other cases, however, which we ehall consider in 
detail. 

OASE I. 

Wlien the prime cost and selling price are known, to find the gain 



Find, hi/ the rale ofjyractice, the price at the difference betUHXTt 
thepriTtte cost and idling jprice, which will he the gain or loss ac- 
cording as the selling price is greater or lesitha/ih the prime cost; or, 

Find the price ai each rate, and take the difference, 

EXAMPLES. 

To find what is gained by selling 4 owt. of sugar, which cost 12^ 
cents per lb., at 15 cents per lb. 

Here the difference between the two prices is 2^ cents per lb., 
and 400 lbs., at 2^ cents per lb., will give $10. Also, 400 lbs. at 
15 cents per lb.— $60, and at 12^ cents— g50, and iE 60— $50 =$10. 

Again, if 120 lbs. of tobacco bo bought at 92 eta. per lb., and, being 
damaged, is sold at 76 cents per lb. , the loss will be a loss of 1 7 cents 
in the pound, and 120 lbs., at 17 cents per ib., is $20.40 ; or, 120 
lbs., at 92 cents, will come to $110.40, aad at 75 cents, to ^90, and 
$110,40— $90=120.40. 

EXEH.0 rsES. 

J. If 224 \ha. of tea be bought at 60 cents per lb., and sold at 95 
cents per lb, ; how much is gained ? Ana. 878.40. 

2. A grocer bought 24 barrels of flour, at $5.80 per barrel, and 
sold 12 barrels of it at $6.10 per barrel, 9 barrels at 36.20 per bar- 
rel, and the rest at $6,25; how much did he gain ? Ans. $8.55. 

it. If a person is obl^d to sell 216 yards of flannel, which cost 
liiin $86.40, at 374- cents per ywd ; how much does he lose ? 

Ans. $5.40. 
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4. If a dealer buys 78 busliela of potatoes, at G2^ oonts per 
bushel, and retails them at 87 J cents per bushel ; how much docs he 
gd»? Ans. $19.50. 

5. A wine merchant bought 374 gallons of wine, a.t $3.20 pec 
gallon, and sdi it at $3.35 per gallon; how much did he'^ain ? 

AuB. 856.10, 



To find at what price any article must be sold, to gain a certain 
rate per cent., the cost price, and the gaiu or lo^ per cent, being 
known. 

BtriiE. 

Multiply tlic cost price hy 1 plus the gain, or 1 minus the loss, 

EXAMPLE . 

If a quantity of linen be bought for 75 cents a yard ; at what 
price must it bo sold to gain 16 per cent. ? 

Since IS per-oent, ia 16 ceata for every dollar, each dollar in the 
cost price would bring $1.16 in the selling price, so that we have 
$1.16X-75=.8?, or 87centa. 

£XEBCISEfi. 

1. Eailroad shares being purchased for $2500, and sold at again 
of 20 per cout. ; for what amount were they sold ? Ans. $3000. 

2, A property having been bought for $2000 was sold at a gtan 
of 10 per cent. For what was it sold ? Ans. $2200. 

S. A horse was bought for $50, but, proving lame, was sold at a. 
loss of 15 par cent. At what price was he sold ? Ans. $43,50, 

4. Bought a horse for $897 and sold it at a loM of 11 per cent ; 
for what sum was it sold? Ans. ^798,33. 

5, A merchant buys dry goods for $1662 and sella tliem at a, 
profit of 22 per cent. For what were they sold ? Ans. S1905.64. 

CASE III. 
To find the cost when the selling price and tiiogain percent, aro 
blown. 

ETTLE. 

Dwide the sellmg price by 1 plus the gain, or 1 minus the loss. 
To find what was the first cost of a quantity of flour which 
produced 8 per cent, pi^ofit by being sold for S12T.44, 
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■jinee the gnio is 8 per cent, of the cost, it follows that caoU 
dollar laid out has brought in a retuvti of $1.08j and therefore the 
cost must have boen as imay dollars as tho number of times that 
1.08 is contained in 127.44, which k 118, and therefore the first 
cost raast.have been $118, 



1. If flaxseed is sold at |17,40 per buahel, and 13 per cent, 
lost, what was the first cost ? Ana- $20.00. 

2. A dealer height 116 hogs for $580, and sold them at a gain of 
25 per cent. ; at what price did he sell each on an average ? 

3. If 13 sheep be sold for $52.65, and 25 per cent, gained on 
the first cost, how mneh was paid for each at first ? Ans. $3.24. 

4. IflGf per oont.be lost on the sale of linen at $1.25, what 
was the first cost ? Ans. $1.50. 

5. If a quantity of glass be sold for |4, imd 10 per cent, gained, 
for what sum was it bought ? Ans, $3.64, nearly. 



To find the gain or loss per ceiit. when the first cost and eoIHtig 
priae are known. 



Divide the gain or loss h/ the first cos^. 
E s A M p L E . 

If a web of linen be bought for $20 and sold for $25, what is 
thog^n per cent? 

Here $5 are gained on $20, and $20 is ^ of $100, therefore $25 
will be gained on $100, i. e., 25 per cent. 



1. If a quantity of goods he boi^hf for $318.50, and sold for 
$299.39, how much per cent, is lost ? Ans. 6 per cent. 

2. If two houses aro bought, the one for $150 and the other for 
$250; and the first so!d again for $100 and the latter for $350, 
what per cent, is gained ou the whole ? Ans. 12^. 

A grocer buys butter at 24 cents per lb. and sells it at 30 cents 
per lb., what do^ he gain per cent 7 Ana. 25> 
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4. If a cattle dealer buys 20 cows, at an average price of S20, 
ani "pays 50 cents for the freiglit of each per railroad, what per 
cent, does he gain hy selling them at $25.63^- each ? Ans. 25. 

5. A tobacconist bought a quantity of tobacco for $75, but a 
part of it being lest, he sold the reraaiudei for $60 ; what per cent, 
did he lose? Ans. 21. 

OASE V. 

GivcQ the gain or leas per cent, resulting from the sale of giods 
at one price, to find the gain or Ioes per cent, by selling the same at 
another price. 

BULIi. 

I%id hy case ni. the first cost, and then hy case iv. the (/am or 
}o$s per cent, on that cost at the second selling price. 

EXAMPLE. 

If a farmer sella his hogs at $5 each, and realiaes 25 per e 
■(that per cent, would he realize by eellii^ them at $7 each. 

yfo find by ease III., that the cost was $4, and then by case IV. 
what the gain per cent, would be on the seeond suppositioQ, that is 
$3-7-4=. 75, or 75 per cent. 

EXEROI&ES. 

1. If a grocer sells rum at 90 cents per bottle, and gains 20 pev 
cent. ; what per cent, would he gain by selling it at $1.00 per bottle ? 

Ans, 33J. 

2. If a hatter sells hata at $1,25 each, aad loses 25 per cent. ; 
■whut per cent, would he lose by selling them at 11.60 each ? 

Ans. 4. 

3. If a storekeeper sells cloth at 81.25, and loses 15 per cent. ; 
Tl^ould he gain or lose, and how much, by selling at $1,65 ? 

Ans. Ho would gain 12 per cent, nearly, 

4. A milliner sold bonnets at $1.25, and thereby lost 25 per 
cent. ; would she have gained or lost by selling them at $1,40 ? 

Ans. She would have lost 16 per cent. 

5. A merchant sold a lot of goods for $480, and lost 20 per cent. ; 
would he have gained or lost by sellii^ them for $720, and how 
much ? Ans. He would have gained 20 per cent. 

6. A quantity of grain was sold for $90, which was 10 per cent, 
less than the cost ; what would have been the gain per cent, if it had 
been sold for $150? Aas. 50. 
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7. A grocer soicl tea at 45 cents per pound, and thereby gained 
12J per cent. ; what would he have gained per cent, if he had sold 
the tea at 54 oents per pound ? Ana. 35, 

8. A faiiner sold corn at 65 cents per bushel, and gained 5 per 
cent. ; what per cent, would he have gained if he had sold tiie corn 
at 70 cents per bushel J Ana, ISj'g. 



il I S E L Ii A H E tr S 



EXEEOISES. 



1. If I hay goods amounting to $465, and sell them at a gain of 
1 5 per cent. ; what are my profits ? 

2. Suppose I buy 400.J barrels of flour, at $16.75 a barrel, and 
Eoll it at an advance of | per cent. ; how much do I gain ? 

Ans. S25.14. 

3. If I buy 220 bushels of wheat, at $1,15 per bushel, and wish 
to gain 15 per cent, in selling it ; what must I ask a bushel ? 

4. A grocer bought molasses for 24 cents a gallon, which he, sold 
for 30 cents ; what was his gain per cent. ? Ans. 25. 

5. A man bought a horse for $150, and a chaise for $250, and 
sold the chaise for $350, and the horse for 100 ; what was his gain 
per cent. ? Ans. 12J. 

6. A gentleman sold a horse for $180, and thereby gained 20 
per cent. ; how much did the horse cost him ? Ans. $150. 

7. In one year the principal and interest of a certain notn 
amounted to ^810, at 8 percent.; what was the face of the note?' 

Ans. I75X 

■8. A carpenter built a house for $990, which wm 10 per cent. 

leas than what it was worth ; how much should he have received for 

it so as to have made 40 per cent. ? Ans. $1540. 

^. A bi'oker bought stocks at $9S per share, and sold them at 

$i02 per sliare ; what was his gain per cent. ? Ans. 6J. 

10. A merchant sold sugar at 6J cents a pound, which was 10 
per cent, less than it cost him ; what was the cost price ? 

Ana, 7| cents per pound, 

11. A merchant sold broadcloth at 64.75 per yard, and gained 
12^ per cent. ; what would he have gained per cent, if he had sold 
it at $5.25 pe/ yard ? Ans. 24^^. 

12. I sold a horse for 875, and by so doing, I lost 25 per cent.; 
whereas, I ought to have gained 30 per cent. ; hoiy much was he sold 
for under his real value? Ans. $55. 
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13. A watcli -which cost me $30 I have sold for $35, on a credit 
of 8 months; what did I gain by my iiartjain, allowing money to ho 
worth 6 per cent.? Ans $3.65. 

14. Bought 84 yards of broadcloth, at S5.00 per yard j what 
must he mj asking price in order to fall 10 per cent., and still make 
10 per cent, oa the cost ? Ans. I^.llj;. 

15. A farmer sold land at 5 cents per foot, and gained 25 per 
cent, more than it cost him ; what would have heen hia gain or loss 
per cent, if he had sold it at 3J- cents per foot ? 

Ans, 12 J per cent. losa. 

16. "What must I ask per yard for cloth that cost $3,52, so that 
I may fall 8 per cent., and still make 15 per cent., allowing 12 per 
cent, of sales to be in bad debts ? Ana. 85. 

17. A merchant sold two bales of cotton at $240 each ; for one 
he received 60 per cent, more than its cost, and for the other 60 per 
cent, less than its cost. Did he gain or lose by the operation, and 
how much ? Ans. loss $270. 

18. Bought 2688 yards of cloth at $2.16 per yard, and sold 
one-fourth of it at $2.54 per yard ; one-third of it at $2.75 per 
yard, and the remainder at $2,90 per yard. Find the whole gtdn, 
and the gain per cent. Ans, $1612,80 and 27/(^2^ V^^ <'™^- 

19. A flour merchant bought the following lots : — 

118 barrels at $9.25 per hariel, 

212 " 9.50 " 

315 " 9.12^ " 

400 " 10.00 " 

The expenses amounted to $29,50, besides iaaurance at J per cent. 

At what price must he sell it per barrel to gain 15 percent? 

Am,, $11.05. 

20. Bought 100 sheep at $5 each ; having resold them at once 
and received a note at six months for the amount ; having got the 
note discounted at the Fourth National Bank, at six per cent., I 
found I had gained 30 per cent, by the tranaaetion. What was the 
Gelling price of each sheep ? Ans.. &Q.19. 
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STORAGE. 

"Wlicii a charge ia made for the accommodation of having gooda 
kept ill store, it is called storaje. 

Accounts of storage contain the entries showing when the goods 
were received and when delivered, with the number, the description, 
of the articles, the sura charged on each for a certain time, and the 
total amount charged for storage, which is generally dotormiued by 
an average reckoned for some specified time, usually ono month (BO 
days), 

EXAMPLES. 

1. What will be the cost of storing wheat at 3 cents per bushel 
per month, which was received and delivered as follows : — KeceiTcd, 
AugMt 3rd, 1865, 800 bushels ; August 12th, 600 bushels. De- 
livered, August 9th, 250 bushels; September 12th, 350 bushels; 
September 15th, 400 bushels, aitd October 1st, the balance. 

SOLUTION, 
ises. BusB. Days. Euaa. 

Aui^ust 3. Reeeived 800 X 6 = 4800 in store for one day. 

" 9. Delivered 250 

Balance 550 X 3 = 1650 in store for one day. 

" 12. Received 600 

Balance 1160 X 31 =35650 iu store far oae day. 

Sept. 12. Delivered 350 

Balance 800 X 3 = 2400 lu store for one day. 

" 15. Delivered 400 

Balance 400 X 16 = 6400 in store for one day. 

Oct. 1. Delivered 400 

Total 50900 in store for one day. 

50,900 bushels in store for one day would be tie same a,s 
50900^-30^1 696f bushels in store for one month of 30 days, and 
Uie storage of 1697 bushels for one month, at 3 cents per month, 
would equal 1697X-13^|50.91. 

It is customary, in business, when the number of articles upon 
wbicb storage is to be chained, as found, containa a fraction les^ 
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tJiati a half, to reject tliQ fraction; bat if it ia more than, a half, to 
i-egard it as an entire article, 

From tlie solution of tlio foregoing example, we dednoe the fol- 
lowing 

BULB 

Multiply the number of hisheh, barrels, or other articles, hy the 
tivmber of daya they are in store, and divide the sum of the pro- 
ducts by 30, or the nmnber of days in amy term agreed upon. The 
quotient wiUgive the nwnber of bushels, harreh, or other articles on 
which storage is to be charged for that term. 

2. What will he the cost of storing Bait at 3 cents a barrel jet 
month, wtiioh waa put in store and taken out as follows : — Put. in, 
January 2, 1866, 450 barrels ; January 3, 7D barrels ; January 18, 
300 barrels; January 27, 200 barrels; February 2, 75 barrels. 
Taiea out, January 10, 60 barrels; January 30, 150 barrels; 
February 10, 190 barrels; February 20, 300 barrels; March 1, 250 
barrels ; and on March 12, the balance, l&O barrels ? Ans. $39.44. 

3. Received and delivered, on account of T. C. Musgrove, 
sundry hales of cotton, as follows: — Received January 1, 1866, 
2310 bales; Januai7 16, 120 bales; February 1, 300 bales. Deli- 
vered February 12, 1000 bales ; March 1, GOO bales ; April 3, 400 
bales ; April 10, 312 bales ; May 10, 200 bales. Required the nnm- 
ber of bales remaining in store on June 1, and the cost of storage 
up to that date, at the rate of 5 cents a bale per month. 

Ans. 218 bales in store; $321.18 cost of storage. 

4. W. T, Leeming & Co., Commission Merchants, Albany, in 
account with A. E. Smith & Co., Oswego, for storsge of salt and 
gunpowder, received and delivered as follows : 

Received, January 18, 1866, 400 kegs of gunpowder and 50 
barrels of salt ; January 25, 250 barrels of salt; February 4, 150 
barrels of salt, and 50 kegs of gunpowder; February 15, 100 kegs 
of gunpowder; March 5, 64 kegs of gunpowder; April 15, 50 kegs 
of gunpowder, and 75 barrels of salt. Delivered, February 25, 15 
kegs of gunpowder, and 40 barrels of salt ; March 10, 150 kegs of 
gunpowder, and 285 barrels of salt; April 20, 800 kegs of gunpow- 
der ; April 125, 50 barrels of salt, and 200 kegs of gunpowder. 
Required the number of barrels of salt and k^s of gunpowder in 
store May 1, and the bill of storage up to that date. The rate of 
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storage for salt being 3 cents a. barrel per mouth, and for gunpowder 
13 cents a. keg per raontli, 

Ans. In store, 50 barrels of salt and 99 kega of gunpowder ; bill 
of storage, S206.01. 

G-ENERAL AVERAGE. 

This is the term used to denote the contribution of all persona 
interested ia a ship, freiglit, or eai^, towards the loss or drLiaitge 
iuourred by any particular part of a ship, or cargo, for the preserva- 
tion of the rest. This sacrifice of propertyis called jettison, fram 
the goods being cast into the sea to save the vessel; although not 
only property destroyed in that way is the subject of general average, 
but also any damages or expenses voluntarily incurred for the good of 
all. For example, the expense of unloading the eai'go that the ship 
may be repaired ; masts or sails out away and abandoned to save the 
ship. 

The only articles exempt from cootribution are provisions, wear- 
ing apparel of passengers, and wages of the seamen. 

The owners contribute according to the clear value of the ship 
and freight at the end of tho voyage, after deducting the wages of 
the crew and other expenses. 

In New York ^, and in other States J of gross freight is some- 
times dediicted for seamen's wages; but as a general enstom tho 
exact amount is ascertdned and deducted. 

Goods that have been subject to jettison, and are lost, ai'e valued, 
wheu the average is calculated at the place of the ship's destination, 
at the price they could have sold for there ; but when the average ia 
to be ascertained at tie port of lading, the invoice price ia the 
Btaudard of value. 

In making an account of the articles which are to contribute, the 
property lost or sacrificed must bo included, and its owners must 
suffer the same proportionate loss as the rest. The losses to the dif- 
ferent parties interested in the v^sel, freight and cargo, are paid by 
their insurers. 

When i-opairs have to be made to a ship — new sails, masts, or 
ri^ng, for example — one-third of the expense is deducted on accouut 
oi meliofoiion, or the improved conditioaof the ship by these repairs. 
■When the ship is new, and on her first voyage, the full amount of 
the expense of i^jpairs ia allowed in computation of the loss. 
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On the 26th June, 1865, the steamer Cuba left New York f-^r 
Liverpool with a cargo, as follows: — Shipped by T, A. Collins, 
$7480 i E. Evans & Co., $5365 ; H. C. Wright, 19218 ; "W. Man^ 
ning & Co., $11428 ; E. Carpenter, $7551). When off Sandy Hook 
a heiivy ^ale was expeiieaoi,d, during which cargo to the value oi 
S3498 was thrown overboard, of this S1123.40 belonged to R. 
Evans & Co , and the bulancs to E C irpenter. The necessary 
repairs of tlie stedmer cost $876, and the expenses in port, wliOe 
getting r&paired, were $253 The bteimer was valued at $100,000 ; 
gross freioht, $4310 The seomen b wages were $860. What wm 
the losa per cent., and what was tie losa of each contributoiy in- 
terest ? 

SOLUTIO N. 

Jioss for gen&fal h&iefit. ContHhutory interests. 

Cargo thrown overboard,$3498 Value of steamer $100,000 

Efipairs to steamer less ^ 584 Invoice price of cargo.... 41,050 

Expenses in port 253 l''i;'ght,lessseamen's wages 3,460 

Total loss 84335 Total contrib. int.... 5144,500 

©4835-i-144,500=.03 loss per unit, or 3 per cent. 
^100,000 X-03=$3000.00, steamer's share of loss. 

7,4S0X-03= 224.40, T. A. Collins' share of loss. 

5,366X-03= 1G0.95, R. Evan & Co.'a share of loss. 

S,218X-03= 276.54, II. 0. Wnght's share of loss. 
ll,42ax.03= 342.84, W. Manning & Co.'a share of los.^. 

7,559X-03= 226.77, E. Carpenter's shai-e of loss. 

3,450X.03— 103.50, Freight's share of loss. 

84335.00, Total losa. 
§3000.00— 837.00=^g2163.00, balance payable by steamer. 

1123.40— 100.95— $962.45, balance receivable by R. Evans & Co. 

2374,60—226.77^ 2147.83, balance receivable by E. Carpenter. 

Horn.- It is evident that since the Bteamer lost $83T ($584 by repdra, 
and $253 by expccaeB), — that lie net amount reqiiired from the steamer will 
be ^00 — S37=;32163. It. Evans & Co. having lost by merohanaize being 
Tlirowa overboai'd aI123.46| a sum greater tban their share of the general 
lo^, so that tbero must be dne them $1123.40 -lGa.S5=$9G2.45 ; so also the 
amount of ]ii. 001^611(61% shore of the general loss must be deducted fh>m his 
individual loss in order to lind the balance due him. 
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KU LE. 
Find the rate per vmt of loss, "by which muUiply the value oj 
iaih conlribwlory interest, and the product will he the share of hss 
to he sustained hy each. 

£X£ROISES. 

1. The steamsHp Ocean Queen on her trip from Philndelphia to 
Liverpool, was crippled in a storm, in consequence of which Ihe 
captain had to throw overboai'd a portion of the cargo, amounting in 
value to S446B.50j and the necessary repairs of the vessel cost $423. 
The contributory interests were aa follows i — Vessel, $30,000 ; gross 
freight, $6225 ; cargo shipped by J. Jones & Co., 13650 ; by Ilenry 
Anderson, $6500 ; by George Millan, $2000 ; by J. Foster & Son, 
{f550; by Brown Brothers, $5450 i and by Wilson & Carter, $8500. 
Of the cargo thrown overboard, there belonged to Henry Anderson 
tiic value of S3000, and to Brown Brothers the remainder, $1465.50. 
The cost of detention in port in consequence of repairs, was $116.50; 
seaman's wages, $2075. How ought the loss to be shared among 
tlie contributory interests ? Ans. 8 per cent. 

a. The steamer Persia left Boston for Halifax, June SOtli, 
loaded with 7210 bushels of spring wheat, shipped by J. M. Mus- 
grove, and invoiced at 96 cents per bushel ; 4815 bushels of com, 
shipped by Thomas A Bryce & Co., and invoiced at 60 cents per 
bushel ; 2180 barrels of flour, shipped by A. B. Smith & Co., and 
invoiced at $5.50 pet barrel. When near Ilulifax, the steMner 
collided with the Bay State, and the captain found it necessary to 
throw overboard 1600 bushels of wheat, 1280 bushels of corn, and 
720 barrels of floar. On estimating the proportionate loss, it wws 
allowed that the wheat would have sold in Halifax at an advance of 
10 per cent., the corn at an advanee of 15 per cent,, and the fiour 
for $5 per barrel. The contributory interests were: — Steamer, 
$95,000 ; cargo, $ ; gross freight, 4.2361.20. The cost of 

repairs to steamer was $2198.15; cost arising from detention during 
repairs, $318; seamen's wages, $1252.50. How much of the loss 
had each contributory interest to bear ? 

3. The steamer Mith left Baltimore for New Orleans with 7600 
bushels of wheat, valued at $1.25 per bushel, shipped by Dunn, 
liloyd &. Co., and insured in the Hartford Insurance Company at 1| 
Mr cent., 9200 bushels of corn, valued at 75 cents* per bushei. 
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flipped by J. W. Eoe, and inatircd in the ^tna Inauraneo Company 
it 1^ per cent,; 14,800 bushels of oats, valued at 37^ cents per 
bushel, shipped by Morris, Wright& Co., and insured ia the Mutual 
[nauranee Company at 1^ per cent. ; 1,800 barrels of floui-, valued 
it §5.25 per barrel, shipped by Smith & Worth, and insured in the 
Beaver Insurance Company at 1^ per cent. In consequence of a 
violent gale in tie Gulf of Mexico, it was found necessary to throw 
overboard the flour, 4,600 bushels of oats, and 3,150 bushels oi 
wheat. The propeller was valued at 145,000, and insured in the 
Beaver Insurance Company for $12,000, at 2 per cent., and in the 
WoBtern for $25,000, at 2^ per cent. The gross freight was $4950 ; 
seamen's, wages, $340, and repairs to the boat, 33953.75 ; what was 
the loss eustaiaed by each of the contributory interests, the propeller 
being on her first trip? 



TAXES AND CUSTOMS DUTIES. 

A fax is a money payment levied upon the subjects of a. State 
or tho members of any community, for tlie support of the govern- 
ment, 

A tax is either levied upon the property or the persons of indi- 
viduals. When levied upon the person, it is called ajioU tax. 

It may be either direct or in^rect. When direct, it !s levied 
from the individuals, or the property in the hands of the ultimate 
owners. When indirect, it la in the nature c t" a castoms' or exdse 
duty, which is levied upon imports, or j lanufactures, before they 
reach the consumer, although in the end they aie paid by the latter. 

Customs' duties are paid by the iciportcr cf goods at the port of 
entry, where a mstomr'hov&e is stationed, with government employees 
called custom-house officers, to collect these dues. 

Excise duties are those levied upon articles manufactured in tie 
country. 

An invoice is a complete list of the particulars and prices of 
goods sent from one place to another. 

A S^peeific duty is a certain sum paid on a ton, hundred weight, 
yard, gallon, &o., without regard to iho cost of the article. 

An ai valorem, duty is a percentage levied on the actual oost, or 
f.:ir market value of the goods in the cnnntry from which they are 
imported. 
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Gross weight Is the weight of goods, upon which a specific duty 
ia to be levied, before any allowanoea ave deducted, 

Net weight is tte weight of the gooda after all allowancea are 
deducted. 

Among the allowanses made are the followiDgr 

a allowance on fluids contained in hottlea ov break- 



Draft — the allowance for waste. 

Leakage — an allowance for waste by leaking. 

Tctre and tret are the deductiona made for tliG weight of the case 
or barrel which contains the goods. 

When goods, invoiced at gold value, upon which duty is payable, 
are imported into thia country from any foreign country, the custom 
house duties are payable in gold, for else manifest injustice might be 
done. Jf the duty were payable in greenbacks, it would bo neces- 
sary, in order to obtain uniformity, either to increase or decrease the 
rate per cent, of duty, as greenbacks fluctuated in value, compared 
with gold (the invoice price of the goods), or else the goods imported 
would require to he reduced to their value ia greenbacks at time of 
delivery. To avoid all this trouble and confusion, goods that are 
invoiced at their gold value, the duties are made payable in the same 
currency. 

When gooda are imported from any country which has a depre- 
iiated currency, a note is attached to the invoice, certifying Ike 
lunount of depreciation. This ia the duty of the Consul represent- 
ii^ the country to which the goods are exported, and residing at the 
port/'om which they are exported. 

EXAMPLES. 

To find the specific duty on any quantity of goods. 
Suppose an Albany Provision Merchant imports &om Ireland 59 
casks cf butter, each weighii^ 68 lbs., and that 12 lbs. tare is allowed 
on eaeli cask, and 2 cents per lb. duty on the net weight. 

"Fe find the gross is 59X68^4112 lbs. 

" tare is 59X12= 708 lbs. 

Hence the net weight is„ ,3304 Iba 

The duty is ^ centa per lb - 3 

'She duty, therefore, is S66.08 
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To find the ad vahrcm duty on aiiy quavitity of goods. 

Suppose a Troy dry goods mei'chant to import from Montreal 
436 yavds of silk, at 81.75 per yard, and that 35 per oent. dnty ia 
cliurf^d on them, 

Here we find the whole price by the rule of Praotiee to I.e 
$763, then the rest of tho operation is a direct case of percentage, 
and therefore wo multiply $703 by .35, which gives $267.05, tlie 
amount of duty on tho whole. 

Hence we have the following 

RULE FOR SPECIFIC DUTY, 

Suhtmct the tare, or other ollowaTixe, and miiUiply tne 'fsmaiitF 
d& hy the fate of ikity per boce, gallon, die. 

RULE FOR AD VALOREM DUTY. 

MulUpli/ tlie amount of the invoice iy the rate^r unit, 

EXEROISEB. 

1. Find the specific duty on 5120 lbs, of EUgar, the tare being 14 
per ccat.j und tho duty 2f cents per lb. Ads. $121. " 

2. AVhat is the ad valorem duty on a quantity of silks, the 
amount oi' the invoice l>cing S95,800, and the duty 62^ per cent ? 

Ans. €59,875. 

3. At 30 per cent., what ia the ad valorem duty on an importa- 
tioa of china worti $1260. ? Ans. $378. 

3. What is the specific duty, at 10 cents per lb., on 45 chests of 
tea, each weighing 120 lbs., the tare bemg 10 per cent. ? Ans. %'. 

6. What ia tho ad valorem duty on a shipment of fruit 
at $4560, the duty being 40 per cent.? Ans. $1824. 

6. What is the specific duty on 950 bags of coffee, each weighing 
200 Iba., the duty being 2 cents per lb., and the tare 2 per cent ? 

Ans. $3724. 

7. What is tho ad valorem duty on 20 casks of wine, each con- 
taining 75 gallons, at 18 cents a gallon ? Ans. $270. 

8. A. B, shipped from Oswego 24 pipes of molasaea, each con- 
tiuning 96 gallous ; 2 por cent, was deducted for leakage, and 12 
cents duty per gallon charged on the remainder : how much was tie 
duty? Aas. $270.95, 
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9. Peter Smith & Co., BrooHin, import from Cadiz, 80 baskets' 
of port wine, at 70 franos per basket ; 42 baskets of sherry wine, at 
35 fraaoa per basket ; 60 casks of olampagne, coHtaining 31 gallons 
eaob, at 4 francs per gallon. I'he waste of the wine in the casks 
vias reckoned at a gallon each caek, and the allowance for breakage 
in the baskets was 5 per cent.; what was tte duty at 30 per cent,, 
18| cents being taken as equal to 1 franc? Ans. $776.54. 

10. J. Johnson & Co., of Boston, import from Liverpool 10 
pieces of Brassela carpeting, 40 yards each, porohaaed at 5s. per 
yard, duty 24 per cent. ; 200 yards of hair cloth, at 4s. per yard, 
duty 19 cwt ; 100 woollen blankets, at 2s. (id., duty 16 per cent. ; 
and shoe-lasting to the cost of £60, duty 4 per cent. Kequired tie 
whole amount of duty, allowing the value of the pound sterling to 
bo «4.84. AuB.- $173.64. 

11. John MeMaster & Co., of Colliagwood, C;inad!i West., 
bought of A. M. Smith, of Buffalo, N. Y., goods invoiced at 
$5440.50, which should have passed through the custom-house dur- 
ing the first week in May, when the discount on Americaa invoices 
was 43J per cent., but they were not passed until the fourth week 
in May, when the discount was 36f per cent. The duty in both 
eases being 20 per eent.; what was the loss sustamed by McMaster 
& Co. on account of their goods being delayed ? Ans. $70,60, 



STOCKS AND BONDS. 



Capital is a term gciiorafly applied to the property acouinulated 
by individuals^ and invested In trade, manufactures, railroads, build- 
ings, government securities, banking, &c. The capital of incorpo- 
rated companies is generally termed its " capital stock," and ia 
divided into shares ; the persons owning one or more of these shares, 
being esdled stoekhoHers. The shares in England, are usually 
£100, £50, or £10 each. In the United States they are generally 
$100, 150, or $10 each. 

The management of incorporated companies is generally vested 
in ofSoers and directors, as provided in Wie law or laws, who are 
elected by the stockholders or shareholders ; each stockholder, ia 
most cases, being entitled to as many votes as the number of shares 
he holds; but sometimes the holder of a few shares votes in a larger 
proportion than the holder of many. 

The accumulating profits which are distributed among the stock- 
holders, once or twice a year, are called "dividends," and when 
"declared," are a certain percentage of the par value of the shares. 
In minius, and sooie otiier companies, where the shares are only a 



.y Google 



STO^S AHD BOKDS. 21') 

few dollars each, tie dividend is usually a fixea'sum "per share." 
Certificates of stoet are issued by every company, signed by the 
proper of&oera, indioating Uie uniabcr of shares eacli stockholder is 
entitled to, and as an evidence of ownership ; these are transferable, 
and may be bought and sold lite any other property. When the 
market value equals their nominal Value they are said to be "at 
par." When they sell for mora tha^i their nominal value, or face, 
they are said to be above par, or nt a " premium" ; when for less, 
they are below par, or at a " disoonat." Quotations of the market 
value are f^enerally made by a percentage of their par value. Thus, 
a sharo which is $25 at par, and s&Ua at $28, is Quoted at twelve 
per cent, premium, or 112 per cent. 

When states, cities, counties, railroad companies, and other 
corporations, borrow large amounts of money, for the prosecution of 
their objects, instead of giving common promi^ory notes, as with 
the mercantile community, they issue bonds, in denominationa of 
convenient size, payable at a specified number of years, the interest 
usually payable semi-annuaJly at some well known place. These are 
usually payable to "bearer," and sometimes to the "order" of the 
owner or holder. When issued by Governments or Slates, these 
bonds are frequently called Government stocks or State stocks, 
under authority of Law. To these bonda are attached, what are 
called " coupons," or certificates of interest, each of which is a due 
bill for the annual or semi-annual interest on the bond to which it is 
attached, representing the amount of the periodical dividend or 
interest; which coupons were usually out off, and presented for 
payment, as they become duo. Those bonds and coupons are e^ned 
by the proper officers, and like certificates of capital stock, are nego- 
tiable by delivery. The loan is obtained by the sale of the bonds, 
with coupons attached, but they are sometimes negotiated at par. 
Their market value depends upon the degree of confidence felt by 
capitalists of their being paid at maturity, ^nd the rate of interest 
compared with the rate in the market. 

Treasury notes are issued by tlie United States Government, 
for the purpose of effecting temporary loans, and for the payment 
of contracts and salaries, which resemble bank notes, and arc made 
payable without interest generally, Recently such notes have been 
issued bearing one year or three years' interest, 

" Consols" is a term abbreviated from the expres^on " consoli- 
dated," the British Government having at various times borrowed 
money at different ratea of intercfet and payable at different times, 
" consolidated" the debt or bonds thus issued, by issuing new stock, 
drawing interest at three percent, per annum, payable semi-annually, 
and redeemable only at the option of the Government, becoming 
practically perpetual annuities. With the proceeds of this, the old 
stock was redeemed. The quotations of thrae three per cent, per- 
petual annuities, or " coneols," indicate ordinarily the gtate of tlio 
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moaey market, as tliey foi-m a liirge portion of tlie British public 
debt. 

" Mortg^ Bonds" arc frequently issued by owners of real 
property, with coupons attached, which render the bon(3s more 
saleable as well as more convenient for the collection of interest. 

"Coupon Bonds," being negotiable by delivery, are payable to 
the holder ; and in ease of loss or thefi, tho amount cannot be 
recovered from the government or corporation issuing them, unless 
imple notice is given of the loss. 

" Registered Bonds" aro those payable only to the "order" of 
the holder or owner, and are more safe for investment. 

By kw, stockholders are liable for the whole debts of tho eorpo. 
ration, in case of failure. In some States tha kw provides that they 
are liable only to an amount equal to their stock. 'In England t!ie 
statute provides for "Limited" liability, by an Act passed in 18Q2 
tennod tlie " Limited Act." 



The promiura or discount being known, to find the market value 
of any amount of stock. 

K X A M P t E 8 . 

If G. W. E, shares are at 7 per o&-at,'premi%m, to find the value 
of 30 shares of 1100. 

Here it is plain tha^ each $100 will bring $107, and that each 
§1 will bring $1,07, and as the par value is $3000, the advanced 
value will be 3000 times 1.07, which gives $3210, the market value, 
and $3210— $3000=$210, the gain. 

Again, if the same are sold at a discount of 7 per cent., it is plain 
that each $100 would bring only $93, and therefore each |1 would 
bring only $0.93, and therefore as the pax value is $3000, the de- 
preciated value wOl be 3000 times .93, which gives 82790, and 
therefore the loss would be $3000—2790=210. 

From this we derive the 



MiiUipli/ the par 'oalue hy 1 phis or minus tne rate per unit, 
wording as the shares are at a premiiim or a discount. 
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ESEROISES. 

1. What ia the market value cf $450 stock, at 8J per cent, dis- 
count? Ana. $411.75. 

2. What is the value of 29 siiaree of $50 each, when tlie shares 
are 11 per oeut. below par ? Ans. 3tl291).50, 

3. A man purohised 60 shares of $5 each, from on oil well 
company, when the shares were at a discount of 8 per cent., aad 
Bold, them when they were at a premium of 10 per cent; how much 
did he gain ? Ans. $H. 

4. A man purchased $10,000 atock when it was at an advance of 
8 per cent., and sold when it was at a discount of 8 per cent, j how 
much did he lose ? Ans. $1600. 

6, If a man buys 15 shares of $100 each, when tho shares are 
at a premium of 5 per cent., and sells when they have advanced to 
12 per cent., how much does he gain ? Ana. $105. 



To find how much stock a given sum will purchase at a givoe 
premium or discount. 

Let it be required to find how much stock can be purchased for 
$21,6U0 when at upri^twrn of 8 per cent. 

In this case it will require $108 to purchase 8100 stock, and 
therefore $1.08 to purchase ^1 stock, and hence the amount that 
can he purchased for $21600 will he represented hy the number of 
times that §1.08 is contained in 21600, which gives $20000. 

Again : Let it be required to find how much stock can be pur- 
chased for $5520, when at a discount of 8 per cent. When stocks 
are 8 per cent, below par, $92 will purchase 3100 stock, and there- 
fore $0.92 will purchi«e $1, and hence tho amount that can be pur- 
chased for $5520 will be represented by the number of times that 
.92 is contained in 5520, which gives $6000 stock. 

Hence we derive the 



Divide the given sum hy 1 •plvs or minus the rate per nnit, awurd- 
ing as the sluires are at a premium or a discount. 



6. When stocks arc at a premium of 12 per cent,, how much can 
be purchased for li8064 ? Ana. 37200. 
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7. When stocks are at a discount of 9 per cent,, how much caa 
be biiught for $3640 ? Ans. $4000. 

8. Wlion G. T. R. stock is at 18 per cent, below par, howmuch 
can be bought for $42,640. Aub. $52000. 

9. Wlien G-. W. K. stock is at a premium of 9 per cent., how 
much will $4578 pnrohase ? Ans. $4200. 

10. When government stock is sellbg at 92^, what amount of 
stack will $28,675 purchase, and to what will it amountwith broker- 
age ot J per cent. ? Ans. ^1077.50. 

CABE III, 

The preiniuiii or discount being known, to find the par value. 

To find the par value of $1,296, when Stock is at a premium of 
8 per oent. 

At 8 per oent. premium, eaoh |1 brings -31.08, heaoe the par 
value will be represented by the number of times 1.08 is contained 
in 1296, which gives $1200 for tlio par value. 

To find the par value of $1104, when stock 13 at a discount of 8 
per cent. 

Each $1 will bring |0.92, and therefore the pa:- value will be 
represented by the nuniber of times that .92 is contained in 1 104, 
which gives $1200, the par value. Hence the 

KULE. 

Divide the market vahe hy 1 plus or minus the rate per unit, 
according «s the stocks are gellm^ above or below par, 

EXERCISES. 

11. What is the par valae of $24420, when stock is 11 per cent, 
above par ? Ans. S22000. 

12. What is the par value of $10800, when stocks are at a dis- 
count of 4 per cent. ? Ana. $11250. 

13. Wheti government stocks are at 6 per cent, premium ; how 
much will $20246 purchaao at par value ? Ans. $19100, 

14. The shares in a canal company are at 15 per cent, discount ; 
how many sliares of $100 will $11390 purchase ? Ans. 134. 

15. The shares of a Uritish gas company were selling in 1848, 
at a discount of 12. per cent. ; a speculator purchased a certain num- 
ber of shares for £792 ; the value of tho shares suddenly rose to par j 
how i::iany shares did he purchase, and how much did he gain ? 

Ans. 9 sliares ; £108 g>itn. 
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?o find to what rate of interest a given dividend correspoflds. 

£f a person receives a dividend of 12 per cent, on an investmect 
ttf& at 20 per cent, above par, the corresponding interest may be 
calculated thua : 

Ab the stock was bought at 20 per cent., or .20 above par, %\ .20 
of martct value corresponds to SI of par value, and as every |1 of 
par value corresponds to 12 per cent, interest, or .12, it follows that 
ttie per cent, which was invested will be represented by the num- 
ber of times that 1,20 ia contained in ,12, which ia .10 or 10 
per cent. Hence the 

BULE. 

JHvide the rate per v/ait of dividend hy \ plus or minui the rate 
per cent, premivm or discount, according as the stocks an above or 
below par.* 

EXEKOISBS . 

16. If a dividend of 10 per cent, be declared on stock vested at 
25 per cent, advance ; what is the corresponding interest ? 

Ans. 8 per cent, 

17. If a. dividend of 4 per oent. be declared on stock invested at 
12 per cent, below par, what is the corresponding interest ? 

Ans. 4jL, 

18. If money invested at 24 per oent. yields a dividend of 15 
per cent., what is the rate of interest ? Ans. 12g\. 

19. If railroad stock is iavested at 18 per cent, above par, and j 
dividend of 6 per oent. be declared, what is the rate of interest ? 

Ans. 5^^. 

20. If bank stock be invested at 15 per cent, below par, and a 
dividend of 10 per gent, declared, what is the rate of interest ? 

Ans. 11||. 

MI80ELLANEOTJS EXEttCIBEB. 

1, What must be paid for 20 stares of railway stock, at 6 per 
cent, premium, the shares being 8100 each? Ans. $3100. 

' To find at what price slook pajiag a given rate per cent, dividend oim be 
pnrchoEcii, ho that tie money invested shall produoe a given rale of interest, 
divide the mU per uml <4 dti'Metti ty ife rate ow wmi of interest. 
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2. Whiit is the par value of bank stock worth $8740, at a pre- 
mium of 15 per cent. ? Ana. $7600. 

3. Railway stock was bought at 15f below par, for $1895.62^ ; 
how many shares were there, each share being £150 ? 

Ana. 15 shares. 

4. If 6 per cent, stock yields 8 per cent, on an investment, at 
what per cent, discount was it bought ? Ans. 25. 

5. If bank stock which pays 11 per cent, dividend, is 10 per 
cent, above par, what is the orresponding rate of interest on any 
investment? Ans. 10. 

6. When 4 per cent, stocks -were at 17| discount, A bought 
81000 ; how much did he pay, and how much did he gain by selling 
when stock had risen to SCJ ? Acs. $821.25, and $41.25. 

7. What will §850 bank stock cost at a discount of 9f per 
cent., ^ per cent, being cbai^d for brokerage ? Ans. $771.38, 

8. On the data of tte last example, how much would bo lost by 
Belling out at lOJ por cent. ? Ans. $10.03. 

9. What income should I get by laying out $1620 in the pur- 
chase .of 3 per cent, stock at 81 ? Ans. $60. 

10. What sum must be invested iii the 4 per cent, stocks at 84, 
to yield an income of S280 ? Ans. $^880. 

11. What rate of interest will a person receive by investing ia 
the 4^ per cent, stocks at 90 ? Ans. 5 per cent. 

12. A person transfers his capital from the 3^ per cent, stocks at 
77, to the 4 per cent, at 89 ; what is the increase or decrease peK 
cent, in his income ? Ans. Decrease 25. 

13. A person sells out of the 3 per cent, stock at 96, and invests 
his money in railway 5 per cent, stock at par ; how much per cent, 
is liis income increased ? A ns, 60, 

14. What must be the market value of 5^ per cent, stock, sc 
tliat after deducting an income tax of 2 cents on the dollar, it may 
produce 5 per cent, interest ? Ans. 107|, 

15. A gentleman invested $7560 ia the d^ per cent, stocks at 
fl4|, and on their rising to 96 sold out, and purchased G. T. R. 4 
per cent, stock at par; what increase did he make in his annual 
income ? Ans. ©24. 

16. How much more amy a person increase his annual income 
by lending $3800, at 6 per cent., tlian by purchasing railway 5 pet 
cent, stock at 95 ? Ans, $38. 
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17. A peraon sella $4200 railway stock whioh pays 6 per cent, 
at 115, and invests one-third of the proceeds in the 3 per cent, con- 
sols at 80^, and the balance in savings bank stock, which pays 9 per 
cent, at par ; what is the decrease or increase of his annual income ? 

Acs, Increase $97.80. 

18. A person having $10,000 consols, sells $5000 at 94^, and 
on their rising to 98^ he sells $5000 more ; on their again rising he 
buys back the whole at 96 ; how much does he gain ? Ana. 375, 

19. The sum of $4004 was laid out in purohasicg 3 per cent, 
stocks at 89|, aod a whole year's dividend having been received upon 
it, it was sold out, the whole increase of capital being $302.40 ; at 
what price was it sold out ? Ans. 93^, 

20. Suppose a person to have been an original subscriber for 500 
shares of $50 each, in the iPirst National Bank, payable by instal- 
ments, as follows : — ^ ia throe months, which he sold for 5J per 
cent, advance: ^ in 6 months, which brought him 6| per cent, ad- 
vance, and the balance in nine months, which he was compelled to 
sell at 8f per cent, discount ; wbat did he gain by the whole ti-ansac- 
tion ? Ans. $808.33. 

31. A gentleman purchased $5000 of Five-twenties (golii 6 per 
cents) at 108 ; gold at time of puroaase was at 35 per cent, pre- 
mium ; if it remained so when the interest was payable, what was 
the rate per cent, of interest on amount invested ? 

Ans. 7| per cent. 

22, From which would be derived the greater income, Seveu- 
tiurties purchased at 104, or Five-twenties (6 per cent, gold) at 
109J, interest on both bonds payable at the same time, and gold 
quoted at 140 ? Ans. Erom the Five-twenties. 

23, On Jan, 1st I wish to make an investment of money that 
will allow me 7J per cent, interest on the investment ; what can I 
afford to pay for Ten-forties (interest payable in gold at 6 per cent.) 
and what for Seven-thirties, calculating gold at 35 per cent, prem, ? 

Ans, For Ten-forties 108 ; Seven-thirties 97J. 

24, In the above example, what could I give for tho Ten-forties 
i^ gold were calculated at 20 per cent, nrera. ? Ans. 96 
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25. On May 31st, a broker purchased for me a Sevefl-Lhitty 
bond to the amount of $12,000 at 104| ; the interest on this bond 
is payable on the 1st Feb. and Augoat ; what does tho bond coat me, 
the brokerage being ^ per cent. ? Ans, $12861.60. 

■M. After receiving tho interest, on Aug. 1st, on tte bond men- 
tioned in last question, the broker immediately sold it for me at 103| 
chalking ^ per cent, for selling ; did I gain or lose by tbe transac- 
tion, and how much, money being worth 6 per cent. ? 

Ans. Lost ^157.94. 

27. A gentleman subsoribed 115,000 in a railroad company, 
having a paid-up capitsl of $750,000 ; but only 40 per cent, of sub- 
Bcribed capital paid in. A cash dividend of 3^ per cent, on tbe par 
value is declared j what rate per cent, doea he receive on hia inveat- 
laent? Ans. 8| per cent 

28. The capital of the " First National Bank," of Cincinnati, is 
$lj500,000, of which A baa subscribed $7,500. There has been 
25 per cent, called in. A cash dividend of 4 per cent, on the paid- 
up capital is declared, and 10 per cent, oa paid-up capital carried to 
tbe credit of the stookbolders ; how much money does A receive aa 
a dividend, what per cent, on subscribed capital is carried to credit 
of stockholders, and what has A still to pay on his stock ? 

Ans. A reeeives |75 ; to credit of stockholders 2^ per cent. A 
haa still to pay §5437.50. 

29. A having $25,000 for investment on May 1st, placed it in 
the hands of B, a broker, advising bim to speculate in buying and 
selling stocks, bonds, and gold, for 60 days, and then return what 
the money produced, after deducting brokerage of J per cent, on the 
actual sales and puiohases. B immediately purchased 200 sbaies of 
Erie R. R. stock at 59 "buyer 30," no margin required, and sold 
400 shares Reading R. R. stock, at 102^ " buyer 15." Five days 
after, B called in tho Erio R. E, stock and sold it to at 61§ ; 
May 8tb he bought 820,000 of Five-twenties at 109J, at the same 
time the person to whom the Roading R. E. stock was sold, called it 
in; B paid the difference, the stock being valued at 102^; May 
27th, gold having appreciated in value as compared with Greenbacks, 
B sold the Five-twentiM at 110^ oash, and at the same time made a 
further Bale of $15,000 in the Bamo kind of bonds at 110^ "ecllei 
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30," which he was ahlo to purchase and deliver in ten daya at 109^. 
Juno 20th, B sold g2(),000 in gold at 137^ "seller 111," which was 
not delivered at the espiratiou of the ten days, lut settled at 137| ; 
how much money ia A to reooivo from B ? Ans. $25,475. 



PARTNERSHIP 

Partnership has been defined to be the result ot a contract, under 
■which two or more persons agree to combine property, or labour, for 
the purpose of a common undertaking, and the aoqulsition of a com- 
mon profit 

A dormant, or deeping partner, is one who shares in the caneern, 
but does not appear to the world as such. 

A nominal partner is one who lends hia name and credit to a 
firm, without having any real interest in the profits. 

All the partners may contribute equally to the business ; or the 
capital may be contributed by some or one, and the skill and labour 
by the other ; or, unequal proportions may be furnished by each. 

The contract need not be in writing, but all parties to be bound 
must assent to it, and it is usually contained in an instrnuient called 
" Articles of ParUiership." 

Too much pains cannot be taken to have this agreemcEt so plain 
and explicit in regard to particulars, that it cannot possibly be mia. 
understood. A great deal of litigation has arisen from carele^ceaa 
in this respect. 

These Articles of Partnership should particularly specify the 
, amount of investment by each partner, whether the personal atten- 
tion of the partners is required to the business, duration of partner- 
ship, and sometimes aa agreement with regard to the withdrawal ot 
money from the business. 

A dissolution can take place at any time by mutual consent, 

A partnership at mil is one in which thero is no limited time 
afEsod for its oontinuanco, and the whole firm may be dissolved 
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ty any of its members at a roomont's notice. A document is, how- 
ever, generally drawn up and signed upon a diasolution, called a 
seUlement, which contains a statement of the mode of ndjnstment of 
the accounts, and the apportionment of profita or losses. 

EXAMPLE. 

Two persons, A, and B., enter into partnership. A. invests 
§300 and B. $400. They gain during one year $210 ; what is 
each mail's share of tho pi'ofit ? 

SOLUTION BY PEOPOaTION. 
A.'s stock, 3300 
E.'s " 400 

Entire stock S700 : 300 : : |210 : S90 A.'a gain. 
" " 700 : 400 :: 5210: 120 B.'s " 

SOLUTION BY PERCENTAGE. 

Since the entire amount invested is $700, and the gain §210, 
the gain on every |1 of investmeat will be represented hy the num- 
ber of times that 700 is contained in $210, which is ,30 or 30 cents 
on the dollar. Now if each man's stock ha multiplied by .30 it will 
represent his share of tho gain thus : 

$300X.30=$ 90 A, 'again. 
400X.30:= 120 B.'s " 

Entire Stock 700 210 Entire gain. 

Hence, — To find each partner's share of tho profit cr loss, iihcn 
there is no reference to time, wo have the following 
K U I, B . 

Ji.g tJie whole etock is to eachpartner's stock, so is the whole gain 
or loss to each parser's gain or loss; or, divide the whole gain or 
loss hy the numher denoting ike entire stock, and the gitotieiit will he 
the gam or loss on each dollar of stocle ; ivhich WMltiplied hy the 
number denoting each partner's share of tlie entife stock, will give 
his sha/re of the entire gain or loss. 

EXBROISES, 

1. Three persons, A., B., and C, enter into partnership. A. 
advances €500, B. $550, and 0. $600 ; they gain by trade ?412.00. 
"What is each partner'a eharo of the profit ? 

Ana. A.'s8125; B.'a|13T.50; C.^a Sl'iO. 
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2. A, B, C and purchass an oil well. A paya for 6 shares, B 
for 5, C for 7, and D for 8. Their net profits at the end of three 
months have amounted to 17800 ; what sum ought each to receive ? 

Ans. A, 11800; B, $1500 ; 0,^3100; D, $2400, 

3. A and B purchased a lot of laud for $4500, A paid J of the 
price, and B the remaindor ; they gained by the saio ol it 20 per 
cent. ; what waa each man's share of tlie profit ? 

Ans, A, $300 ; B, 8600. 

4. A captain, mate, and 12 sailors, won a prize of $2240, of 
which the captain took 14 shares, the mate 6, and the remainder 
was equally divided among the sailors ; how much did each receive ? 

Ans. The captain, $980 ; the mate, $420 ; eaoli sailor, g70, 

5. A and B invest equal sums in trade, and clear $220, of which 
A is to have 8 shares on account of transacting the business, and B 
only 3 shares ; what is each man's gain, and what allowance ia made 
A for his time ? Ans. Each man's gain $60 ; A $100 for his time. 

6. A, B, G and I) enter into partnership with a joint capital of 
$4000, of which A furnishes $1000 ; B $800 ; C 81300, and D the 
balance ; at the end of nine months their net profits amount to 
$1700 ; what is oach partner's share of the gain, supposing B to re- 
ceive $100 for extra services ? 

Ans. A, $400 ; B, $320 ; C, 8520 ; D, $360. 

7. Sis persons. A, B, C, B, E and F, enter into partnership, and 
gfdn 8700O, which is to he divided among them in the following 
manner: — A to have -J ; B, 4 i C, J as much as A and B, and the 
remainder to be divided between D, E and F, in the proportion of 
2, 2^ and 3^ ; how much does each partner receive ? 

Ans. A, $1400 ; B, $1000 ; 0, S800 ; D, 8950 ; E, $1187.50 ; 
F, $1662.50. 

8. A, B and enter into partnership with a joint stock of 
$30,000, of which A furnished an unknown sum ; B furnished 1^, 
and 1^ times as much. At the end of six months their profits 
were 25 per cent, of the investment ; what was each man's share of 
the gain ? Ans. As, I200O ; B's, $3000 ; and C's, $2600. 

9. A, B, Cand D trade in company with a joint capital of $3000; 
on dividing the profits, it ia found that A's share is 8120 ; B's, |255 ; 
C's, $225 ; and D's, $300 ; what was each partner's stock ? 

Ans. A's, $400 ; B's, $850 ; C's, 8750 ; and D's, $1000, 

10. Three labouring men. A, B and 0, join together to reap a 
certain field of wheat, for which they agree to take the sum of 
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§19,84; A and B calculate that they can do I of tie work ; A and 
C f ; B aad f of it ; how much should each receive according to 
thcsG estimatea ? Ana. A, $8.32 ; B, $7.04 ; and C, $4.48. 



To find each partner's share of the gain or losSj when the capital 
ia invested for different periods. 

EXAMPLE, 

Two merchants, A and B, eater into partnership. A invests 
$700 for 15 months, and B $800 for 12 moiithsj they gain 8fi03 ; 
what is each man's share of. the profits? 

SOLUTION. 

$700X15=110500 
«800xl2= 9600 

20100 : 10500 : : $603 : $315 A*S gain 
20100 : 9S0O : : $603 : $288 B's gain. 
The reason for multiplying each partner's stock by the time it 
was in trade, is evident from the consideration that $700 invested 
for 15 months would be equivalent to §700x15 equal to $10500 for 
one month, that is $10500 would yield, in one month, the same in- 
terest that 1700 would in Ji/teeii months. Lytewise |800 invested 
far 12 months would be the same as $9600 for one month; henee 
the question becomes one of the previous eaae, that is, their invest- 
ments are the same as if they had invested respectively $10500 aad 
$9600 for equal times ; hence the 

KULE. 

Multiply each man's stock hy the time he conti7W,ei it in trude ; 



Hien say, as the sum of the 

is the whole gain or loss to each man's sliare of the pain or toss, 

EXERC ISES. 

11. A, B and are associated in trade, A furnished $300 for 
6 months ; B, $350 for 7 months, and 0, $400 for 8 months. Their 
profits amounted to $1490 at the time of dissolution ; what was tlic 
profit belonging to each partner ? 

Ans. A, $3C0 ; E, $490; 0, $640. 
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12. A, B and C contract to perform a certain piece of work ; A 
employs 40 men for 4^ montlis ; B 46 meu for 3J montta, and 50 
men for 2J mouths. Their profite, after paying all expenses, are 
$880 ; how much of this belongs to each ? 

Ana, A, $340 ; B, $297.50 ; 0, 1212.50. 

13. Fonr men, A, B, and J>, hired a pasture for $27.80 ; A 
puts in 18 sheep for 4 months ; B, 24 for 3 months ; C, 22 for 2 
monfclis j and D, 30 for 3 months ; how much ought oach to pay ? 

Ana. A and B each, $7.20 ; C, UAO ; D, i59. 

14. On the first day of January A began busiuesa with a capital 
of $7C0, and on tho first of Pebruary following he took in B, who 
invested 85540 ; and on the first of June following they took in C, 
who put into tho business |800. At the end of tho year they found 
they had gained $872 ; how much of this was each man entitled to ? 

Ans. A, $384.93 ; B, $250.71 ; C, $236.36. 

15. Three merchants, A, B and C, entered into partnership with 
a joint capital of 15875, A investing his stock for 6 months, B his 
for 8 months, and hia for 10 months; of the profits each partner 
took an equal share ; how much of the capital did each invest ? 

Ana. A, $2500; B, $1875; C, $1500. 

16. Two merchants, A and B, entered into partnership for two 
years j A at first furnished $800, and at the end of one year, $500 
more ; B furnished at first $1000, at tho end of 6 months, §500 
more, and after they had beea in business one year, he was compelled 
to withdraw $600 At the expiration of the partnership their net 
profits were $2550 ; how much must A pay B who wishes to retire 
from the business ? Ans. $2190. 

17. Three personB, A, B and 0, form a partnership for one year, 
commencingJanuary 1st, 1865; Aputsin $4000; B, $.3000 ; and C, 
$2500 ; Apiil 1st, A withdraws $500, and B withdraws §600 ; June 
let, puts in $800 more ; Septemb9r 1st, A furnishes $700 more, 
and B $400 more. At the end of the year they find they have 
gained $1500 ; what is each partner's share of it ? 

Ans. A, $608.68 ; B, $423.31 ; 0, $468.01. 
IS. Jona Adams oommenoed business January first, 1865, with 
a capital of $10000, and after some time formed a pavtncrsHp with 
"William Hickman, who contributed to the joint stock the sum of 
$2800 cash. In course of time they admitted into the fii-m Joseph 
Williams, with a stock worth $3600. On making a settlement 
January first, 1866, it was found that Adams had gained $2250; 
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HicKman, ^420 ; and Williams, $40D ; how long had Hickman's and 

Williams' money been employed in the business, aud what rate of 

interest per annum had each of the partners gained oa their stock ? 

Ans, Hickmau's 8 monthii ; Williams' 6 months, Gain, 22^ 

per cent, intevast. 



EANKBUPTCV. 

yVhen auy person is uname to meet hii) Htibillties, lie m'dkes au 
aiS(^meii(ofliis properly to some other person or persons, called 
q0icia7 assignee or assignees, whose o0ce it is to distrihnte tlie avail- 
able property, after paying espenses, rateably among the creditors. 
An allowance for mjuntenanoo ia generally made to the insolvent, but 
sometimes he is compelled to surrender all his estate, but only la 
case of manifest^/roufi, which the word bankrupt originally implied, 
though now it is used as nearly eynonimoua with insolvent. The 
property to be divided js called the assets. The shares of the pro- 
perty which are divided among creditors, are called dividends. 



A ■bankrnpt owes- A |400 ; B. $350, and C, $600 ; bis net assets 
amount to 6810 cash ; how much is he able to paj OQ thg gJ , and 
bow mu43i! will each creditor receive 7 

GOLUTION. 

S4004-$350+$600=$1350, total liabilities. Jnow, if he nas 
S1S50 to pay, and only $810 to pay it with, he will only be able to 
pay $81()-^1350=:.6O or 60 cents on the 61. Therefore, A will 
receive 8400X.60=:3240; B, S350X-60=$210,and U, $6flOX-6ft 
=$360- Hence the 



Divide {he net assets Ia/ the nwmher denotinff the total dmovmt oj 
the debts, and the quotient will he the sttin to he paid on each dollav, 
then multipjij each maWs claim, ly the sum paid on the dollar, and 
the product will he the amount he is to receive. 
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1. A becomes bankrapt. He owes B, $800; C, $5ftO; D, 
SHOO, and E, $600. T!ie assets amount to $1110 ; how much cun 
he paj on the dollar, and how much does each creditor receive 1 

Ans. Ho can pay 37 cents on the dollar, and B receives $39S ; 
C, $185 ; D, $407 ; and E, §222. 
2. A house becomes bankrupt ; its liabilities are iJ17940 ; its 
assets are $8970 ; what is the dividend, and what is the shaae of the 
chief creditor to whom 11282 are due ? 

Ana. The dividend is 50 cents on the dollar, and tho priueiptil 
creditor geta |541. 
3. A shipbuilder becomes bankrupt, and bis liabilities are 
8303000; the premises, building aad block are worth 3220000, and 
he has in cash and notes $12875 ; tho creditors allow him $3000 
for maintenance of his family; the costs are 3^ per cent, of the 
amount available for the creditors; what is the dividond, and how 
much docs a creditor get to whom SISGO.GO ai"e duo ? 



4. Foster & Co. fail. They owe in Albany, S22000 ; in Balti- 
more, S18000 ; in Philadelphia, $17100 ; in Charleston, S16000 ; 
in Boston, $4400, and in Newark, 14200. Their assets are ; house 
property, $14000 ; farms, $2200 ; cash in bank, $4400 ; railway 
stock, $4200 i sundry sums due to them, $20135 ; what is the divi- 
dend, and how much goes to each city 1 

Ans. Dividend, 55 cents on thedollai; to be paid in Albany, 
$12100; in Baltimore, $9900; in Philadelphia, $9105; in 
Charleston, $8800 , in Boston, $2420 ; in Newark, $2310. 

5. Tho firm of Eeubea Ring & Nephews becomes bankrupt. It 
owes to Buchanan & Ramsay, |1080 ; to Kinncbui-gh & McNabb, 
$850 ; to Collier Bros., $1720 ; to David Bryce & Son, $1580 ; to 
Sinclair & Boyd, $970. The assets are : house and store, valued at 
$348; merchandise in stock, $420; sundry debts, $220. What can 
the estate pay, and what is the share of each creditor? 

Ans. The estate nays 24 cents on the dollar, and the payments 
are; to Buchanan & Ramsay, $259.20; to Kinneburgh & 
MoNabb, $204; to Collier Bros., $412.80; to David Bryce 
& Son, $379.20 ; to SincJair k Boyd, 6231 80. 
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EQUATION" OF PAYMENTS. 

Equation of Parents is the process of finding the average or 
mean time at which the payment of eaveral sums, tiuo at different 
times, may all be made at one time, eo that neither the debtor nor 
creditor ehall be at any loss. 

The date to be found is called the equaled time. 

Tho mode of finding equated time almost universally adopted is 
very simple, though, as We sliall show in the sequel, not altogether 
correct. It is known sa the mercantile rule. 

Let Tis observe, in the first place, tliat tlo standard by which 
men of business rei^on the advantage that accrues to them from 
receiving monoy beforo the time fixed for its payment, and the losa 
tltey sustain by the payment being deferred beyond the appointed 
time, is the interest of money tor each sueli period. Tims, if $50 
be a year overdue, the loss is $3, at 6 per cent. ; and, if ^50 be paid 
a year in advance of the time agreed upon, tho gain to the payee ie 
$3, at the same rate. In the former case, the person receiving the 
money chaiges the payer |3 interest for the inoonvenienco of lying 
out of his monoy, but, in the latter case, he deducta |3 from the 
debt, for the advantage of having the money in hand. If, on the 1st 
May, A gives B two notes, one for $50, at a term of three months, and 
the other for $80, at a term of seven months, tho first will be legally 
due on the 1st August, and the 2nd on the 1st Deoember; but A is 
not able to meet the first at August, and it is hold over till the 1st 
November, when A finds himself in a position to pay both at once. 
The first is then three months over-duo, and accordingly B claims 
interest for that time, which, at 6 per cent,, is 75 cents, but as A 
tenders payment of the whole debt at once, and the second note wiD 
. not be due for another month, A cliums a deduction of one month's 
interest, which, at the same rate, is 40 cents, and accordingly A, in 
addition to the debt, pays B 35 cents. 

Let us now suppose another case. A owes B f 130, as before, and 
he gives B two notes — one for $50, on let May, at 3 months, and 
another, on tho Qth May, for $80, at 8 months. The first falls due 
on Ist August, and the otter on the 6th January, but A and B 
■ agree to settle at such a time that neither shall have interest to pay, 
but that A shall simply have to pay the principal, Supposing that 
a sotllement is lEadu on 6tli November, we find that tlie 1st uoto ia 



.y Google 



EQTIATIOH OF PAYMENTS. 235 

3 months and 6 days over due, and the interest on it for that period 
is SO cents, while the second will not be dne for 2 months, and the 
interest on it for that period ia also 8U cents; consequently, the 
interest that A should pay, and that which B should allow being 
eqaal, they balance each other, and the principal only has to be paid. 

There are, then, three methoife for the paymeut of several deblSj 
or a debt to he paid by instalments. The first is to pay each instal- 
ment as it becomes due. This needs no elucidation, nor is it oftea 
practised, except in the case of small debts, due by persons of cou- 
traoted means. 

The second is what has been illustrated above by the first exam- 
ple, viz., that jntercst is added for overdue money, and deducted for 
Bums paid in advance of the stipulated time. 

The third has been illustrated by the second example, via., to fix 
OQ such a time that the interests on the overdue and underdue suma 
shall be equal, so that the debtor has only to givo the principal to 
the creditor. If, ia this !^t case, the time should come out as a 
miied number, the fraction must be taken ta anothw day, or thrown 
ofij making the payment fall due a day earlier, The principle on 
which all such settlementa are made is, that the interest of any sum 
paid ra advance of a stipulated time is equivalent to the interest of 
the same sum overdue for a like time. 

With these explanations we are now ready to investigate a rule 
for the Equation of Payments. For this purpose lot us suppose a 
case. R. Evans owes J, Jones §200, which he undertakes to psiy 
by two instalments of $100 each, (basis of interest 6 per ceQl;.,} [ho 
first payment to be made at once, and the second at the expiration of 
two years. But the first payment is not made till the end of the 
first year, at which time B. E. tenders payment of the whole amount. 
For the accommodation of havii^ the first payment deferred for ona 
yeai he is to pay $6, i. e., $1QQ in all, and in return for making the 
second payment a year before it is due, he claims a discount at the 
same rate, which gives $6. He has therefore, hy the mercantile 
rule, to pay $1 06 -|- 94— ^200, so that the $6 in the latter caao 
balances the $6 in the former. This takes one year as the equated 
time, and is the mode usually adopted on account of ita eimplicity, 
though not strictly accurate. 

To fiad the equated time when there aie several payments to bo 
made at different dates. 
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If A owes E $300j payable at the end of 4 months j S300, payOr 
ble at the end of 6 months, and $400, payahlo at the end of 10^ 
months, to find at what time the whole may bo paid, so that interost 
eliall bo chargeable to neither party. The interest of 1300 for 4 
months is the same as the interest of $1 for 1200 months; the interest 
of $500 for 6 months is the same as the interest of $1 for 3000 
months, and the interest of $400 for 10^ months is the some as the 
interest of $1 for 4200 months. The sum of all these is 8400 
months, and the interest of the whole ia the same aa the interest oi 
$1 for 8400 months, and if $1 requires 8400 mentis to produce a 
certain interest, the sum of ail the principals will reijuire only 
the iTjigg part of 8400 mouths to produce the eamo interest, and 
8400-1-1200=7, and Iienod the equated time ia 7 months, 
an L E . 

Multipli/ each payment h/ the time that must elapse before it 
becomes due, aiul divvh the sum of these products by the sum of the 
payments. 

EXAtT PLE. 

To find the equated tirao for the payment of three debts, the first 
for S45, duo at the end of 6 montlis ; iho second for $70, due at the 
end of 11 months, and the third for $75, due at the end of 1.^ 
iQOnths, 

$45 X 6=$270 
70X11^ 770 
75xlJi= 075 

190 2016 

and 2015-4-19=1011, so that the equatea time will be 10 montiis 
and 18 days, tho small remaining fraction being rejected. 

Let ua suppose that nothing is paid until the end of the 13 
months, and all paid at once, then the amount to be paid will be, at 
6 per cent., 
For first debt overdue 7 months, $45-|-l, 57^, interest for 7 

months $46.57J 

For second debt overdue 2 months, $70-}-, 70, interest for 2 

months 70.70 

Son third debt just, due, $75. no interest 75.00 

$192,271 
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Tto work may often be somewhat sbortened by counting tbe 
differences of timo from tbe dato at wbicb tbe first payment becomes 
due, tbe mean time between tbe dates wben tbo first and last become 
due being alono required. 

If a person owes $1200 to be paid in four icstalmonts, §100 in 
Smontbs; $200 in 10 months; ^300 in ISmonths, and 5600 in 18 
moBtlis, then tbe excesses of time of the last three above the first are 
7, 12 and 15 montts, iind tbe work will stand as below. 
$100 (do time,) 

200 X 7^um 

300X12^2000 
600x15^9000 



1200) 1400 0^111 
and II|X3=I4| inoBths. This jjiyes the 

B0LE. 

Muiapty each debt, except the owe Jlrst due, oy the dijf&rmce be- 
tween, its term and the terrni of the first ; divide tlie sum of the pro- 
dticts hff the sum of the debts, the ^i^otieat with the term of the first 
added to it will he tlie equated Hme. 

Another method, which is often convenient, may be illustrated 
by the example already giveUj as tbe two operatioim will give the same 
lesult, 

Interest on $300 for 4 months— | 6.00 

Interest on 500 for 6 " = 15.00 

Interest on 400 for 10^ " = 21.00 

Interest on 1200 for 1 montb=6)42,00(7 montha as Ijoforo. 

RULE . 

Mnd tTie interest on each instalment for the given, time, tmd 
diinde the sum of these hy the interest of the whole debt for Off 
month, and the quotient will be the equated time. 

As the sam of the inatalmcnta is equal ta the debt, the result 
wiltTse the same for any rate of interest, 
For the first instalmentj $300, overdue 3 months, A has to 

pay U 50 

For tbe second instalment, ^liOO, overdue 1 month, A has 

to pay 2 50 

$7 00 
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For tho third inatairnent, |400, not due for 3^ mouths, A 

has to get $7 00 

90 that tJic amounts of interest exactly balance, and the paying of 
the whole, at the end of 7 months, is precisely equivalent to the pay- 
ii^ of each instalment as it falls duo. The only difference that 
could arise is, that it might he incouTenient for the creditor to lie 
out of the first instalment for the three months. In all other respects 
the settlement is Uricth/ equitable, according to the understanding 
that exists among hosiness men. In the &3t place, the difierence 
between this and what is called " the accurate rule," is insignifi- 
cantly small ; and, in the second place, the ' mercantile rule" saves 
much time, and time is equivalent to so much capital in mercantile 
transactions. Independently, however, of any other consideration, 
■wo may remark that when the mode of reckoning is conventionally 
imderstood, it hcoomes perfectly equitahle, because every merohant 
knows the terms on which he can do husiness with any other, just 
as fcank discount becomes perfectly equitable, because every mon, 
before going to a bank for the discounting of a, note, fcnovis perfectly 
■well on what terms he can have it. 

Much warm discussion has been indulged in on this sufyeet; But, 
as ■R'e consider the discussion more subtle than profitable, we shall dis- 
miss the subject in a few words. We shall adopt the usual ease, that; 
A owes B S200, one-half to be paid at the present time, and the 
remdnder at the end of two years. It is perfectly obvious that, at 
the end of the first year, A should pay |106, that is, the principaF, 
plm the interest agreed upon. Regarding tho settlement of tlio 
second instalment, if A proffers payment of the whole at once, he la 
clearly entitled to claim a reduction for the unexpired term. Now, 
the question is, what ought the reduction to be. By the mercantile 
rule he should pay $94, hut the true present worth of $100, due at 
the end of the ye^-, would be 94.33|-|, so that he would have to pay 
JilOfi on the instalment over due, and $94.33|J on the one not due, 
making $200.33|^, whereas the object is to find at what time iutcr- 
est should he chargeable to neither party. 

As a further illustration of the general rule, let us suppose that 
J. Smith owes R.Evans |1300, of which $700 are to be paid at the 
end of 3 months, ?100 at tha end of 4 months, and the balance at 
the end of 8 months, to find the equated time. 

We shall suppose that J. Smith agrees to pay E. Evans the whole 
amount at the time the debt was contracted ; then J. Smith would 
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owe E. Evana $1300, minus the discount for tlie kngtli ol'time the 
amount was paid before it became due, via,, three months, equalling tho 
discount on $210 for 1 month ; SlOO, less the discount for 4 months, 
equalling the discount on $400 for 1 month ; |500, leas the discount 
for 8 months, equalling the discount on $4000 for 1 month. This 
^ves a total of S2100+|400+^4000=|6500, for 1 month. 

Kow, it is evident that if J. Smith wished to pay the whole 
ttraoimt at such a time that there should be no loss to oitherpai-ty, he 
must retain thia amount for such a length of time as it wUl take 
ihis amount to equal the discount on S650O for 1 month, which 
■will be yJ^ij of 66500, that is, for 5 months. 

To prove that 5 months must ho tho equated time, wo have 
rBCOurso to the principles laid down under the head of Interest, U 
a settlement is not made until the espiratioa of 5 months from the 
lime the dcht was contraoted, then J. Smith would owe R. Evans $700, 
plus the interest of that principal during the time it remained unpaid 
after becoming due, viz., two months, which would give an amount 
of $707. So also, $100, ^to the interest for 1 month, would be 
$100,50, and $500, minus its discount for 3 montha (the length of 
time paid before duo), would give $7.50, leaving $492.50, and 
S7074-gl00.504-$492,50=$1300- 

EXERCISES. 

1. T. C. MusgroTO owes H. W. Field $900, of which $300 are 
due in 4 months; $400 in 6 months, $200 in 9 months; what is the 
equated time for the payment of tlie whole amount ? Ans. 6 months. 

2. B. P. Hall & Co. have in their possession 5 notes drawn by 
G-. "W, Armstrong, all dated 1st January, 1865 ; the first is drawtt 
at 4 months, for $45; the second at S mouths, for $120; thethird 
at 10 months, for $75 ; the fourth at 11 montlis, for ?60 ; and the 
fifth at 15 months, for $90; for what length of time must a single 
note lie di-awn, dated 1st May, 1865, so that it may fell due at tiie 
properly equated time ? Ana, 6 months. 

3. A merchant sold goods as follows, on a credit of 6 montha : — 
May 10, a bill of $600 ; June 13, a bill of $450; September 20, a 
bill of ^900; at what time will the who!e become due? 

Ans. Januaiy 16. 

4. A merchant proposed to sell goods amounting to $4000 on 8 
months' credit, but the purchaser preferred to pay J- in cash and J 
in 3 months ; what time should be allowed hbi for the payment of the 
remainder? Ans. 2 years. 5 months. 
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5. A gentlemon left tis son $1500, to be paicl as follows: ^ in 3 
months, ^ in 4 months, i in G months, and the remninder in 8 
months; at what time ought tho whole to he paid at oaee? 

Ans. 4 mo3., 15 days. 

6. A merchant bought goods amounting to 16000. He agrees 
to pay ^500 in cash, $600 in six months, |1500 in 9 months, and 
the remainder in 10 months j at what time ought he to pay the 
whole in one payment? Ana. S^J months. 

I. There is due to a merchant 6800, one-sixth of which is to be 
paid in 2 months, one-third in 3 months, and tho remainder ia 
6 months ; but tho debtor agrees to pay one-half in cash ; how long 
muj he ret^iin the other half, so that neither party may sustain loss? 

Ans. 8^ months. 

8. A merchant sold to W. L. Brown, Esq., goods to the amount 
of ^3051, on a credit of 6 months, from September 26th, 1864. 
October 4th Brown paid |476 ; November 12th, $375 ; December 
5th, $800 ; January 1st, 1865, $200. When, iu equity, ougB tto 
merchant to receive the balance ? 

9. A having sold B goods to the amount of $1200, left it 
qilaonal with him either to take them on 8 month's credit, or to pay 
one-half in cash, one-fifth in two months, one-sixth in four months, 
and tho remainder at an equated time, to correspond with the terms 
first named ; what was the time ? Ana. 4 years, 4 mos, 

10. A^oeer sold 484 barrels of rosin, as follows : 
February fitli, 35 barrels @ $3.12^, on 4 months' time. 
TMarch 12th, 38 barrels @ 3.00, on 4 months' timo. 
March 12th, 411 barrels @ 2.62J, on 4 months' time. 

V/liat is tho equated time for tlie payment of the whole ? 

Ans. July 9 th. 

II. Bought of A. B. Smith k Co. 1650 barrels of flour, at dif- 
feient times, and on various terms of credit, as by the following 

tatomont ; what is the equated timo for the payment of the whole ? 
May 6th, 150 barrels, at $4.50, on 3 months' credit. 
May 30th, 400 barrels, at 4.75, on 4 months' credit. 
July 10th, 500 barrels, at 5.00, on 5 months' credit 
August 4th, 600 barrels, at 4.26, on 4 months' credit. 

Ans. November 7th. 
12. J. B. Smith & Co. bought of A, Hamilton & Son 576 bar- 
rela of rosin, as follows ; 

May 3rd, 62 barrels @ 83.50, on 6 months' credit. 
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May lOth, 100 barrels @ 2.50, on 6 months' credit. 
May 18th, 10 barrels @ 2.50, as cash. 
May 26th, 50 baiTels @ 2.75, on 30 days' credit 
May 26th, 345 barrels @ 2.50, on six months' credit. 
May 26th, ' 9 barrels @ 2.00, on six months' credit. 
What is the eqnated time for the payment of the whole ? 

Ans. November 3rd. 
13. Porchased goods of J. E. Worthington & Co., at different 
IJmes, and on variousterms of credit, as by the following statement : 
i, a bill of 1675,25, on 3 months' credit. 
a bill of S76.18, on 4 months' credit, 
a bill of 821.75, on 2 months' credit, 
a bia of 961.25, on 8 months' credit. 
a bill of 144.50, on 3 months' creclit. 
a bin of 811.30, on 6 months' credit. 
:, a bill of 567.70, on 5 months' credit. 
a, bill of 369.80, on 4 months' credit, 
! for the payment of the whole? 

Ans. March i6th, 1864, 

AVERAGING ACCOUNTS. 

When one merchant trades with another, exchanging merchan- 
dise, or giving and receiving cash, the memorandnm of the transac- 
tions is called an Account Current. If tbe goods be purchased 
at different dates, or for different terms of credit, and some are 
not due while others are overdue, the fisicg on a time when all 
may be settled, so that no interest shall be chargeable to either 
party, is called Averaging the Account. 

Since interest is the standard to which is referred the benefit of 
receiving money before it is due, so that in the meantime it can be 
used in trade, and also the damage of not getting it when due, it is 
fair and proper that interest should be charged on all sums overdue,, 
and deducted from all not due. In illustration, let us suppose that 
Aaells goods to B, March 2, on 4 months' credit, and again an equal 
amount on March 20, on 6 months' credit ; the first will be due on 
Jn!y 2, and the second on September 20. SHould B tender payment 
of the whole on June 2, he would be entitled to claim interest for 
16 
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one montli on the first pttrohase, and for three months and eighteen 
days on the second. But if pajnjeot be delayed till Ai^uat 2, A 
would be entitled to one month's interest on the first purchase, and 
B to the interest on the second for one month and eighteen days, so 
that there would be in favour of B, on the whole, a balance of inter- 
est for eighteen days. Again, supposing the settlement is not made 
till Septeraber 20, when all is due, no interest can he either charged 
or claimed on the seoond purehaee, the term of credit having just 
then expired ; hut aa the first debt is two months and eighteen days 
overdue, A is entitled to interest on it for that period. If neither 
is paid till after September 20, A has a right to claim interest on 
each for the period it has been overdue. But this regulates only 
one side of the account. In order to settle the other, let us suppose 
that B has, in the meantime, sold goods to A, it is obvious that B'a 
claims on A must be settled on the very same principle, and that 
therefore the final result must be simply the finding of the balance. 
It is more usual, however, in acoouots current, to fix on a time suob 
that the interest due by A shall exactly halanco that due by B. To 
illustrate this, let us suppose a case corresponding to a Ico^'C" 



a. EVANS. 
3865. Db. 

July 21, To Merchandise on 2 months' credit.. .$200 

July 25, To Cash 150 

Aug. 24, To Merchandise on 4 months' credit... 100 
Sept. 21, To Merchandise on 3 months' credit.,, 250 

$700 
1865. Cb, 

August 1, By Cash 0100 

August 20, By Merchandise at 22 days 110 

Sept'r 30, ByCai^h 180 

Bdance 310 

$700 
To find in this case at what time the aooount may be settled so 
that interest shali be cMai^eahle to neither party. Eijuating the 
onie, as in equation of payments, we have the following operation ; 
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August 1 lOOX 

Sept. 12 110X22=2420 

Sept. 30 180x71^12780 

390 15200 

15200^390=39 days. 

Due 39 days from August 1, 
viz., on " 



Da. 

1865 

July 25.. 150x 

Sept. 21 200X 58=11600 

Deer. 24 250x152^38000 

I>eor.21 100X149^14900 

700 64500 

64500-!-V0O=:92 days. 

Due 9-3 days frnm July 25, viz., 
on October 25. 

Time from September 9, to October 25=46 daya. 
Escess of debit above credit 700—390=^310. 
390x46^17940, and 17940-^-310^58 days, nearly. 

OounlaDg 58 days forward, from October 25, will bring us to 
December 22, tbo timo required for a settlement, with inter^t 
ohaigeable to neither party. Hero the time is counted forward from 
the average date of tho larger side which becomes due last, but had 
it fcecoma due first, we should have counted backward. 

The first transaction on the debit side being two months' credit 
from July 21, is not to be taken into consideration till September 
21. The second ttMsaction, being a cashone, and therefore consid- 
ered as 30 muali due, will thoreforo mark the date from which all 
others ehall be reckoned ; and, since there is no interval of time, we 
write it without a multiplier. The next transaction has a term of 
credit extending to 152 daya, and therefore we write 250x152=; 
31600. 

The tiscm of the nest extends from September 21 to December 
21, a period of 149 days, and we write 100x149=^14900. The 
sum of the debits is $700, and the sum of the results obtained by 
multiplying each item by the number of days it has to run from 
July 25 is $64500. Then 64500-^700=^92, the equated time in 
dajs for the debit side. Now, as aheady explained, the interest for 
S700 for 92 daya will be the same as the interest of $64500 for 1 
day. Hcneo, the debits are due 92 days from July 25, viz., on 
October 25. 

In like manner, on the credit side, the first transaction being a 
wsh one, we start &om ita date, August 1, aud, as there is no integ- 
ral, we have no multiplier. The second being merchandise, on 22 
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days' credit, we write 110x22^2420. The third is cash pa"d 71 
daya after August 1, and we write 1SOX'?1=127SO. 

Had the account been settled on September 9, the debits wouU 
hare biJCTi paid 46 da,ya before coming due, and the credit side would 
have gained and the debit side lost the interest for that time. 

Again, we must consider how long it would tate tha balance, 
$310, to produce the same interest tbat $390 would produce in 46 
daya. It is obvious that whatever interest $390 gives in 4S days 
will require 46 times $390 for §1 to produce the same interest, that 
ie, 390X46^17940 days, and it will require 17940-^310^58 
days, lor $310 to produce tlio same interest. If the settlement ia 
made on October 25, the latest dato, then the credit has been duo 4S 
days, and therefore bearing interest ; and in order that the debit 
Bide may be increased by an equal amount, the time must ba ex- 
tended beyond October 25, that is, it must be counted forward. Eor 
the samo reason, if the greater side had become due first, then the 
balance must bo considered as due at a previous date, and thoroforo 
we must count backward. 

An account may be averaged from any date, but either the first 
or the last will be found the most convenient. The first due ig 



On the principles now explained may be founded the following 

EULE. 

Find the equated Ume when each side becomes due. 

Multiply the amount of the smaller side by tlie number of days 
between ike two acuraga dates, atiA divide the product by the balance 
of the account. 

The quotient thus obtained will he the time that the halanee 
fieconies due, counted from the average date of the larger side, foe- 
WA8U when the amount of that side becomes due last, but back- 
ward when, it becomes due PIltsT. 

The cash value of a balance depends on the time of settlement, 
[f the settlement be mode before the balance is due, the interest for 
the ucespired time is to be deducted; but if the settlement is not 
made till after the balance ia duo, interest is to be added for tho 
time it is overdue, 

EXEEOISES. 

Ia J. H. Marsden'a Ledger, we find the following stccounts, which. 
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on being equated, 
two balances 



AVEEiGING ACCOCSTS. 

and as follows ; at what time al 
to draw interest : 
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1 tha rospec- 



1. Dr. J. 8. Peckham. O. 
May 16th, 1865 $724.45. | July 29th, 1865 $486.80. 

Ana. Bcoemher 15th, 1864, 

2. Br. Nelson Bostpord. Cr. 
November 19th, 1865 $G35. | December l-2th, 18B5 6950. 

Ans. January 27th. 1866. 

3. Dr. James Crow & Co. Or, 
February 24th, 1866.. ..$512.25. | June 10th, 1865 $309,70. 

Ans. Mareh 27th, 1867. 

4. Dr. J. II. BmiRiTT & Co. Or. 
Marchl7th, 1866 $145. | January 15th, 1866 $695.60. 

Ans. Dciiember Sflth. 1865. 

5. Dr. M. McDonald. Cr. 
August 27th, 1865 $341. | November 7th, 1865 $247. 

6. Dr. Jame3 I. MusGEOVE, Cr. 
July 20th, 1866. |711. [ April 14th, 1866 (51260. 

Ans. December 9th, 1865. 



Tiros. A. BiiirCE & Co. Cr. 
$1418. I September 7th, 1865 $2346. 



June 24th, 1864 

8. i))-. E. R. Cabpenteb. Or. 

December 2nd, 1865.. .$1040.80. ] August 13th, 1865... .$1112.40. 
9. Required the time when the balance of the follnwing account 
ibeoomcs subject to interest, ^owina the merehandiso to have been 
«n 8 inontlis' credit ? 
Dr. A. B. Smith & Oo. Cr. 



1864." 
May 1, 
July 7; 



To Mdse... 



$300.00 |.Tan. 1, 
759.96 iPeb. 18, 
417.20 iMar. 19, 
287.70nApFU 1, 
571,10'[May 26, 



By Cash.... 

" Mdse. , 
" Cash..., 
" Draft.., 
■■ Cash..., 



$500.00 
481.75 
750.25 
210.00 
100.00 



Ans, August 5, 1865. 
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10. When will the balance of the following accoiiat fall dne, the 
merchandise items being on 6 months' credit ? 



Dr. 

May 1, 
May 23, 
Jane 12, 
July 29, 
Aug. 4, 
Sept. 18, 



J. K. White. 



■ Cash paid d£t. 



8312.40 IJune 14,' 
85.70, 'July 30, 
105.00 JAug. 10, 
243,80 Aug. 21, 
02.10 Sept. 28, 

so.ooi 



3«20O.O0 
185.90 
100.00 
68.00 
45.10 



11. When c 
Bubject to iutere 



Ans. January 12, 1866. 
i the balance of the following aeoount become 



W. H. MUSGEOVE. 



1864. 

Aug. 10, 
Aug. 17, 
Sept. 21, 
Oct. 13, 
Nov. 25, 
Nov. 30, 
Deo. 18, 
1665. 
Jan. 31, 



To Mdse 4 n 
" " 60 days 
" " 30 " 
" Cashp'ddft. 
" Mdse 6 mo3. 
« « OOdaya 



Cash.., 



$285.30 
192.60 
256.80 
190.00 
432.20,1 1865. 
215.25Jan. 4, 
68.9ft Jan. 21. 



1864. I 
Oct 13, By Cash.. 
Got. 26, " " .. 



Dee. 20, 



100.00 



$400.00 
150.00 
345.80 
230.40 

340.30 



12. In the following account, when did the balance become due, 
the merehandiHe articles being on 6 montbs' credit ? 
Dr. K, J. Ertce in account with D. IIlOKS & Co. Cr. 



1864. 
Jan, 4, 
Jan. 18, 
Feb. 4, 
Feb. 4, 
Fcl). 9, 
Mar. 3, 
Mar. 24. 
April a; 
May 15, 
May 21, 



To Mdse 

" Cash paid draft. 



Gash paid draft. 
Mdse 



I 96.57 
57.67^ 
80.00 
38.96 
50,2ff| 

154.46 
42.30 
23.60 
28.46 

177.19 



1864. I 
Jan. 30,!By Cash.. 
Aprii 3, " " . . 



1240.00 
48.88 
50.90 



Ans. December 22nd, 15 4. 
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13. When, in equity, should the balance of the foUowiug aceouiii 
5 payable? 



Dr. 




S. McDonald & Co. 


Cr. 


1865. 






1864. " 






Jan. 3, 


T'o CaBh.,.. 


$200 


Sept. 20, 


ByMdae, 6mos.. 


$583.17 


Jan. 31, 




300 


Oct. 27, 






Feb. 8, 


" " .. 


75 


Dec 5, 


" " 6 " .. 


137.00 


Feb. 21, 




100 


1865. 






Mar. 10, 


'■ " .... 


350 


Jan. 18, 


" " 60 days. 


98.75 


Mar. 24, 




25 


Feb. 26, 


" " 6 mos, . 


63.9S 


Apr. 12, 


11 (t 


40 


Apr. 15, 


" " 4 " .. 


634.00 




IE 1' 


80 


June 12, 


" " 2 " .. 


97.23 


Juno 20. 


II 11 


125 


Sept. 21, 


" " 6 " .. 


84.00 


July 4, 


" " .... 


268 


Dec. 29, 


" " 6 " ,. 


132.14 


Sept. 27, 


" " .... 


250 








Deo. 9, 


" " .,., 











A.na. Octcbor 10. 1866. 



CASH BALANCE 



To flul t!i9 tiuo cash balant 
draws interest. 



F au account, wlieii eacH item 



What is the balance of the following account on January igth, 
1866, a credit of three months being allowed on the merchandise, 
money being worth 6 per cent. ? 

Br. McsGRovE & Weight. Cr. 



1S65. i 




18^5. 






Mar. 12, To Merchandise.... 


$340.00 


Apr. 20, 


By Mdse. 


. $200.00 


Apr. 21,1" 

May 6,! " Cash paid draft 


150.00 


May 4, 


" Cash.. 


. 110.00 


165.00 


June 15, 


ii 11 


.] 230.00 


May 27,1 '■ Mdse „... 


215.00 


Aug. 10, 


" Mdse. 


} 180.00 


July 16,i " Cash..... 


lOO.OO 


Sept. 23, 


" Cash.. 


. 50.00 


Sept. lO'l " Mdse 


310.00 
120.00 


Nov, 12, 
Deo. 15. 


" f , 


.1 50.00 


Oct. 19j « " 


.1 100.00 
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AEITHSaiTIO, 

SOLUTION. 





Debits. 




Credits. 


Due. 




Dne. 




Jano 12, 


$340X221= 76140 


July 20, 


§200X183= 36600 


July 21, 


150X182= 27300 


May 4, 


110X230=; 28600 


May 6, 


165X258= 42570 


June 15, 


230x218= 50140 


Aug. 27, 


215X145^ 31175 


Nov. 10, 


ISOX 70= 12600 


July 16, 


100X187^ 18700 


Sept. 23, 


50x118= 5900 


Dee. 10, 


310X 40^ 12400 


Soy. 12, 


50 X 68= 3400 


Jan. 19, 


I20X 0^ 


Deo. 15, 


100 X 35= S500 




$1400 6)207285 




g920 6)140740 




$34,547 




1^23.456 



The different items on tJie debit and credit sides of the a 
beiug on interest from ttc date on whicii it becomes due until the 
time of settlement, the total interest of all the debit items will be 
the same as the interest of $207285 for one day, or the interest of 
$1 for 207285 days, which is $34,547. So also, the tofcil interest of 
all the credit items will be the same as the interest of 3140740 for one 
day, or the interest of |1 for 140740 days, which is $23.45ti. Now, 
Mace each side of the account is to be increased by its interest, the 
cMh balance will be repro-sentad by the number denoting the differ- 
ence between the two sides of the account, aft«r the interest is added ; 
thus, $1400+»34.547=«1434.647, amount of debit side, and $920 
-f-323.456=$943.456, amount of credit side, then $1434.547— 
*943.456=$491.09, cash balance. 

SECOND METHOD. 



Debits. 


Credits. 


Daya, Int. 

Int. on $340for221:=-$l«.523 

150 " 182= 4.550 

" 165 " 258= 7.095 

215 " 145= 5.195 

" 100 " 187= 3.116 

" 310 " 40= 2.066 

" 120 " 


Uayg. Int. 

Int. on $200 for 183= 86.100 

110 " 260= 4.766 

" 230 " 218= 8.356 

180 " 70= 2.100 

60 " 118= .983 

" 50 « 68= .566 

" 100 " 35= .683 


$1400 S34.545 


$920 $23,454 



Sow, 834.545 debit interest— 323.154 credit intere8t=$11.0 
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the balance of interest, a.ud S1400, amount of debit it«ms+?11.00 
^$1411.09, and S14U,fi9-S920 amount of credititems:=$49l.09, 
the cash balance, which is the same as obtained by tbe first solution. 
Henoe from the foregoing we deduce the following 



MulHpli/ each item of dehit and credit hy ih& numher of days 
intervening between its becoming due and the time of settlement. 
Then consider the gmna of the products of theddnt and credit itema 
as so many dollars, and find the interest on each for one day, wMck 
Kill be the interest, respectively, of the debit and credit itewis. 

Place tlie balance of interest on its own side of the occoitnf, and 
the difference then between the two sides will he the true balaiice; or. 

Find the interest on each item from, the date on which it becomes 
dvs to the time of settlement. The difference of the mms of interest, 
on the debit and credit sides of the account, will represent the balance 
of interest, which is placed on its own side of the account^ and tMe 
difference th&t between the fieo sides will be the true balance^ 

The following is a form of statement or account current, genofally 
made out by merchants in determining the cash balance. Thej are 
usually rendered quarterly or half-yearly, unless called for by the 
payer, in which case they are balanced by cash if paid at once. 

1. — What will be the cash balance of the following account, on 
Sept. let, 1863, interest eaioalated at 6 per cent.! 

H. 0. Wcieli' "^ aeoount eurreat and (iiterost aeeoiuit to Sept Ist ISfl^ witii 0. O'0ea, 



DATE. 


»». 


PBHOI- 




'-■ 


r^. D^ 


,r^ 


P^r- 


WHra 




« 


*5 


T|S 


if 


* 


liS 


BvOiaiKia'aa. 


il 


''IV^I 




11 


'»?! 


|r 


" 2*1™*--- 


^I 


8«rt.I 


iwiiel 





1 









ITOTB. — If any item should not come due mitil Bfter the time of settlement. 
ate side upon which it ia ahould he diminished, or tho opposite side increased, 
b7 the interest of such item irom the time of settlement until due. 
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250 ABITHMETIO. 

2, Tlie following account was settled in full on Dgoember Ist, ] 
what amount was paid, interest 6 per cent. ? 



0. p. mo. In... 


""«"■ 


-"' 


■11. 


•"■• 


""" 


ttoDe. 


St 1 


.5 VLt 


T». 


m™ 


D.-. .™. 


Peit™ 


5? 


™. 


^ 


»„ 


,™ 


'sr 


Kf 


„.. 


» 


!SS:SSf.SS. 


OIGSH 
11 








11 


''" 


™^ 


w 









3. "What will be the cash "bulance of the following account if settled 
on January I, 1865, allowing interest at 8 per cent, on each item after 
it is due ? Ans., $110 86. 



J Smith Homana in 


^otor. 


"-' 


»"■« 


>™' 


■»"■ 


">'" >■• ' 


.5 wUh T C 


Mn3g 


on 


«.„ 


»m 


"r' 


S' 


rime 


» 


is 

loUll 


„... 


'f.?|!.S 


p.. 


„ 


J.17* 




1 










'Ss 







4. What will be the amount due on the following account, July 1st 
1S67, interest calculated at Ty^ per cent. ? 



Sah:. 


Iisua. 


ng, 


tS" 


Tom 


m.|l,.,. 


»_. 


^¥^' 


S„T 


II.,Z 


rra. 


1 


ToUflsaOSOdya. 


mm 






~ S'. 




1 









5. What will bo tht bilince of the following; iccount on Much i. 
1865, each item drawing 7 per cent interest fiom its date ? 
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anajctfrastKOi'muitfjMarcliSSili 1%S wiiliE K, Eryrn 



^ 


,„ 


niDici 


w 


m 


■» 


o^m 


»,. 


•S' 


= 


nm 


i^T 


s 




1 








Ir^ 


l^OuOi 


11 








Wi 







ACCOUNT OF SALES. 



An account of sales is a atatement made by the consignee (gen- 
erally a commiesion merchant) to tte consignor, tlie person from 
irlioin the mDreliandise waa received to sell, showing the persons 
to whom sold, the price, time, charges, and net proceeds. 

The net proceeds is the amount due the consignor, from proceeds 
of sales, after all charges arc deducted, and are due to the consignor 
at the aTCrage time of sales. 

Commission merchants often heeome interested in the mei'chan- 
diso consigned to them for sale, by accepting a certain share and sell- 
ing on joint account of themselves and the consignor; when this is 
the case, the gain or loss is shared according to the way in which the 
merchandise was originally divided. 

"Whon the commission merchant accepts the merchandise to sell 
on joint account, the terms upon which he becomes responsible for 
his share should be known, whether payable as cash, some definite 
term of credit, or at average time of salea. 

In tho following account sales of merchandise sold for A. E. 
Eastman, at what time will his net proceeds be due, as cash, and 
what will he the amount due A, R, E. on May 14, 1867, discount 6 
per oent. ? 

Ans. Net proceeds due May 21, 1867. 
Due A. E. E.. $2370.94, 
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Account sales of 8745 lbs. bacon, 207t> His. cheese, and 1245 lbs. 
butter, for account and risk of A. It. Edstman, Chicago, Ilh 


lSti7. 
Mar. 10 


Sold to R. Wliite, at 30 days— 


$640 00 
200 00 






BOO lbs. butter, at 40o. 

Sold to J. B. Hari-ia, for cash— 


?840 00 


Apr. 20 






M^iy 14 


Sold to J. 0. Parsons, at 60 days— 

297G Iba. oboese, at 22o 

745 Iba. butter, at 4Ic 


654 72 
305 45 


960 17 




97 40 
8 50 
5 00 

63 69 


S2547 51 


March 1 












May 14 






Commission on $2547.51 at %\ per ct. 
Net proceeds due per averHgo Miiy 21 


174 59 






2372 93 



Cleveland, 0., E. and 0. B. 

May 14, 1867. E. Felton & Co. 

, September 4, 1866, we received from W. Cummin^, Cincinnatit 
a consignment of 120 brls. of moss pork at §25.00 per bbl., and 742 
babels clover seed at $8.30 per bushel, to be sold on joint account 
of consignor and consignees, eaob ono-balf ; consignees' half subject 
to average sales. Tba same date we cashed his demand di-aft in favor 
of Third National Bank, for $3450. The following is the accomt 
sales. At what tima are the net proceeds due as cash, and what 
amount in cash will settle our account with "W. Cummings on Jan. 
let, 18G7, interest 6 per cent? 

Ans. Til last (jueation, $1552.55. 
Accovmt saJcs of 120 brls. mess pork, and 742 bushels clover seed, on 
joint account of W. Cummings, Cincinnati, and ourselves (each 
one-half.) 



Sept. 12 



Sold to 0. It. Sing, for cash — 

250 bsihls. clover seed, at $8.9 

Sold to M. Ilollingsworth, at 60 dys.- 

25 brls. mess pork, at $32 

80 bshls. clover seed, at $9.25., 
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Sold to T. BI. Ames, at 30 days— 
200 bsUs. clover seed, atS9.25.. 
lObrls. mess pork, at $32.50.. 

to T. E. Brown, for bash— 
200 bshls. clover seed, at $9.30, 
Sold to A. W. Puidy, at 6 montha- 

8& bria. me^ pork, at $33 

12 bshls. elover seed, at S9.30 .. 



Sept. 4 



Ooti 
Nov. 15 



Paid freight and cartage in cash 

Paid insurance on $9500, at IJ p. ct. 
Paid for storage, cooperage, and labor 
Commiasion on $10,729.10, at 2^ p. c. 



[Your ^ ne t proceeds, due aa pep ami. 



210 75 
118 75 
15 00 



Columbus, 
Nov. 15, im 



B. audO. E. 
J. G. DENisoji & Co. 

Januaiy 2, 1867 — Keoeived from D. M. Harman, Owosso, Mich. 
20O bris. pork, invoiced at $18 per brl. ; 3750 lbs. cheese, at 10c. 
per lb., and 100 firkins of butter, each 80 lbs., at lOo. per lb,, to be 
sold on joint account, of shippers ^, and ouraolvea ^ ; our ^ of invoice 
due as cash. 

January 21 — Cashed I>, M. Harman's sight draft in favor of 
First National Bank, Cleveiand, for ^1264.50. 

February 14 — Accepted D. M. Harnian's one month sight draft 
in favor of Thos. L. Elliot, Owosso, for mutual accommodation, for 

$8(14:. 

Februai7 28— Cashed D. M. Harman's demand drafl. in favor of 
Third National Bank, Detroit, for S1174.75. 

Find equated time of sales in the following account ; equated time 
of D. M. Harman's account ; also, give the amount that would bal- 
ance hia account on May 14th, 1867, reckoning interest at the rate 
of 7 per cent, per annum. 

Ans. Equated time of sales, April 9, 1867. 

Equated time of Harmaa's aoct., April 23ril. 
Bakace of account OQ May 14, $3450.38. 
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Account sales of 200 brls. pork, 3750 lbs. cheeae, and 100 firkins 
butter, on joint account of D, M. Harman f , and ourselves J. 



Jaji. 16 


Sold A. 8. Morrison, on 90 days— 
40 brk pork, at $18.75 per brl. 
50 firkins butter, 80 Iba. each, at 


S750 00 
960 00 






Sold "W. E. Olenoie, on 2 montlia— 

60 brls. pork, at |19.37^ per brl. 

1150 lbs. cheese, at 13c per lb 

Sold A. H. Peatman, on Ma note at 2 
months— 

50 (irkina butter, 80^ lbs. each, 




Feby. 9 


1162 50 
149 50 


1312 00 


■' 27 


966 00 
265 30 












Sold H. D. Wright, for cash— 

75 bi-b. pork, at 819.25 per brl. 

Sold A. B. May, on 30 days— 

25 brls. pork, at $19.87^ per bri. 
705 lbs. cheese, at 16o per lb.... 




Marcli'7 






" 24 


496 88 
105 75 


602 63 




122 7;i 

6 50 
12 46 
11 25 
157 49 


6399 68 


Jarfy. 2 
" 14 


Paid for freight and cartage by cash... 
Paid for cooperage and extra labor by 




" 15 






Mar. 24 
" 24 


Charges for storing in etorehouae 

Com. at 2^ per cent, on $6299.68 is. 


310 45 










Your 1 of N. P. due, «a per average, 
April 12th - 




3992 82 



, CONKLIN & Co. 

Cleveland, 0. 



Dec. 1st, 1857-— We received from Messrs. Gillespie, Moffatt & 
Co., Boston. 27 cases Mackinaw blankets, 340 pra. at $3.90i 2 oases 
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ehicta cotton, 987 yds. at 7|e ; 20 pos. table oil cloth, at |3,70 ; 4 
pes. do., at $5.62J ; 7 poa. Weat Ji^agland broad cloth, 126 yds. at 
$3.70 ; 7 bales ootton batts, at $6.20 ; to be sold on joint account and 
risk of consignor and consignee, each one-half, our one-half aa cash. 

Dee. 5th— We cashed their demand draft for |1200. 

Deo. 17 — Accepted their draft on us at 30 days' eight, for S8S4, 

Jan. 14— Cashed their draft on demand, for f&OO. 

Sales of merohajidise as per account sales annexed. 

At what date are the net proceeds due as cash ? 

What is the equated time of G. & M.'s account ? 

What is the cash baknce on March 24, 1867 ? 
Accoimt sales of 27 cases Mackinaw blankets, 2 eases ohinta cotton, 

24 pea. table oil cloth, 7 pes. West England broad oloth, and 7 

bales cotton batts, on joint account of Gillespie, Moffatt & Co,, 

Boston, aod ourselves (each one-half). 



Dcor. B Sold John McDonald & Co., g cash, ^ 
on account 30 days — 

13 cases blankets, 260 prs. at 

$4.20 

1 case chintz ootton, 425 yds. at 

9c 

7 pea. table oil oloti, at $4.50 ... 

Sold K. Chisholm & Co,, on note -.it 6 
months — 

7 c!^a blankets, 140 prs. at $4.50 
S pes. W. E. broad, 54 yds., at 

$4.20 

4 pes. table oil, at $6. 



Sold Thomas & Arthurs, for cash— 
1 ease ehmtz cotton, 562 yds. a 



13 pes. table oil, at $4.40 

3 pes. W. E. broad, 54 yds., at 
$4 



Sold James A. Debbie & Co., note at 

90 days 

2 bales cotton batts, at $7 

4 cases Mackinaw blankets, 80 

prs., at $5.70 

ipo.W.E. broad,lSyds.,at 
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Sold Thomas Spence & Co., ^ cash, 
balance on acct. at 30 days — 
3 cases M. blankets, 60 prs., at 



Deer. 1 
J any. 1 



6 bales cotton batta, at $1.25 . 



Paid freiglit and expenses from depot, 
cash 



Com. at 2^ per cent, on sales... 



Net proceeds 

Tour ^ of net proceeds, due s 
arevage 



Milwaukee, Wis., 
Janaai7 1st, 1867. 



E. and 0. E. 
J. 0. SpBNCBa & Co. 



ALLIGATION. 



Alligation Is the method of making calculations regardln^the 
compounding of articles of diiferent kinds or diiferent values. It 
is a Latin word, wHch means binding to, or binding together. 

It is usualto distingaiab alligation as being of two kinds, medial 
and alternate. 



ALLIGATION MEDIAL. 

AUigaHon medial relates to the average value of articles com- 
pounded, when the actual quantities and rates are given. 

EXAMPLE. 

A miller mixes three kinds of grain : 10 bushels, at 40 centa 
a bushel ; 15 bushels, at 50 cents a bushel ; and 25 bushels, at 70 
cents a bushel ; it is required to find the value of the mixture. 
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10 bushela, at 40 cents a bushel, will be worth ±00 cents., 
IB bushels, at 50 cents a bushel, will be worth 750 cents., 
25 bushels, at 10 cents a bushel, will be worth 1750 cents., 

gi™g a total of 50 bushels and 2900 cents, and heiioe the roixtura 

Ee 290O-^D0=58 cents, the prico of the mixture per bushel. Hence 

the 

RULE 
Find the value of each of the articks, and divide ike awn of 

their values by the nmiAer denoting the mraoftite rarticfes, cvitd the 

yuoti&it will he the price of the mixture. 

SXE&CISES. 

1. A farmer mixes 20 bushels of wheat, worth $2.00 per bushel, 
witli 40 bushels of oats, worth 50 cents per bushe!; what is the 
price of one bushel of the mixture ? Ans. $1. 

2. Agrooer mixes 10 pounds of tea, at 40 cents per pound; 20 
pounds, at 45 cents per pound, and 30 pounds, at 60 cents per 
"'ound j what is a pound of this mixture worth ? Ans. 46§ cents. 

3. A liquor merchant mixed togetliei 40 gallons of wino, worth 
80 cents a gallon ; 25 gallons of brandy, wortli 70 cents a gallon; 
and 15 gallons of wine, worth $1.50 a gallon ; what was a gallon of 
this mixture worth? Ans. 90 cents. 

4. A farmer mixed together 30 bushels of wheat, wortli $1 per 
bushel; 72 bushels of rye, worth 60 cents per bushel; and 60 
bushels of barley, worth 40 cents per bushel ; wJiat was the value of 
2J bushels of the mixture ? Ans. S1.50, 

5. A goldsmith mixes together 4, pounds of gold, of 18 carats 
fine ; 2 pounds, of 20 carats fine ; 5 pounds, of 16 carats fine ; and 
3 pounds, of 22 oarata fine ; how many carats fine is one pound of 
the mixture? Ans. 18|. 



, ALLIGATION ALTERNATE. 

' AJKgation alternate is tho method of finding how mach of seve- 
ral ingredients, the quantity or value t'f which is known, must be 
combined to make a CTmpouad of a given value. 



Given, the value of several ingredients, to make a compound of 
a given value. 
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EXAMPLE 

How mtich ST^ar that is worth 6 cents, 10 cents, and 13 cents 
per pound, must ho mised together, ao that the mixture may he 
worth 12 cents per pound ? 

SOLUTION. 

fl ib., at 6 cents, ia a ^aiii of 6 cents. ) Gaic. 
1 Ih., at 10 oents, ia a gain of 2 cents, j 8 
1 ib^ at 13 cents, is a loss of 1 cent. V j 

7 Iba. more, at 13 centa, ia a loss of. V 

Gain 8 Loss 8 
It is OTident, in forming a mixture of sugar worth 6, 10 and 13 
cents per pound so as to ho worth 12 cents, that the gains obtained 
in putting in sugar of less value than the average price must exactly 
fcalancethe losses sustained in putting in sugar of ^reate- value than 
ihe average price. Hence in our esamplc, sugar that is worth 6 
«pnta per pound when put in tho raisture will sell for 12, thereby 
i^ving a gain of 6 oents on every pound of this sugar put in the 
anisture. So also sugar that is worth 10 cents per pound, when in 
the mixture will bring 12, so that a gain of 2 cents is obtained on 
*veij pound of this sugar used in the compound. Again, sugar that 
is worth 13 cents per pound, on hdng put into the mixture will sell 
for only 12 cents, consequently a loss of 1 cent is sustained on every 
pound of this sugar used in forming the mixture. In this manner 
we find that in taking one pound of each of the different qualities of 
BUgar there is a gain of 8 cents, and a loss of only 1 cent. Now, our 
losses must equal our gains, and therefore we have yet to lose 7 centsj 
and as there is only one quality of sugar in the mixture by which 
we cau lose, it is plain that wo must taio as much more sugar at 13 
cents as will mate up the loss, and that will require 7 pounds. 
5'here&re, to form a mixture of sugar worth G, 10 and 13 cents per 
pound, £0 as to be worth 12 cents per pound, we will require 1 ' 
pound at 6 cents, 1 pound at 10 cents, and 1 pound at the 13 
centa-[-7 pounds of the same, whioh must be taken to make the loss 
equal to the giuii. 

By making a mixture of any number of times these answers, it 
will he observed, that the compound will be correctly -formed. Hence 
we can readily perceive that anynumber of imiiireLsmavbeobtainef! 
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to all esei-cisea of this land. From what haa been Kud we deduce 
the fallowing 

ROLE. 
Find Iiow mueh is gained or lost hy taJcing one of each kmd nf 
the pressed ingredients. Tlicn take one or nwre of the ingredients, 
or siich pofts of them as vnll make the gains and hsaes ejiw I. 

BXBEOISES. 

1. A grocer wiahea to mix together tna worth 80 cents, p.20, 
$1.80 and $2,40 per pound, so as to make a mixture worth $1.60 
por pound ; how many pounds of each sort must he take ? 

Ana. 1 lb. at 80 cents; 1 lb. at $1.20; 2 lbs. at $1.80, and 1 lb. 
V.t «2.40. 

2. How much corn, at 42 cents, 60 ooits, 67 cents, and T3 cents 
per baShel, must be mixed together that the compound may be worth 
64 cents par bushel ? 

Ans. 1 bush, at 42 eta. ; 1 bush, at 60 cts. ; 4 bush, at 67 cts. ; 
and 1 bush, at 78 cts. 

3. It is required to mix wine, worth 60 cents, 80 cents, and 
J1.20 per gallon, with water, that the mixture m:./ be worth 75 ets. 
per gallon ; how much of each sort must be taken 1" 

Ana. 1 gal. of water ; 1 gal. of wine at 60 ota. ; 9 gal. at 80 cts.; 
and 1 gal at $1.20. 

4. In wliat proportion must grain, vaJucd at 50 cents, 56 ceuta, 
62 oents, and 75 cents per bushel, be raised together, that the com- 
pound may be 62 cents per bushel? 

Give, at least, three answers, and prove the work to be correct. 

6. A produce dealer miaed together com, worth 75 cents per 
feuahel; oats, worth 40 eents per bushel; rye, worth 65 cents per 
bv^el, and wheat, worth ^1 per bushel, so that the mixture was 
worth 80 cents per bushel; what quantity of each did he take? 

Give four answeiis, and prove the work to be correctly done in 



When one or more of the mgfedients are limited la (quantity, to 
find the other ingredients. 



How much barley, at 40 cents; oats, at 30 cents and com, at 60 
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cents per bashel, must bo mixed witb 20 buslieb of rye. at 86 eejita 
per buahel, so timt tlie mixture may be worth 60 cents per bushel ? 

80LUTI0 N, 

Basil. Cents. Gain. Lobs. 

1 at 40, gives 



. at 30, gi 
. at 60, ■ 
I at 85, 



,80 

,00 .00 

5.00 

5.00 



9 at 40, gives 1.80 

9 at Bi), givi^ 2.70 

$5,00 S3.00 
By taking 1 bushel of hariey, at 40 cents, 1 bushel of oats at 30 
cents, and 1 bushel of oorn at 60, in connection with 20 bu&hels of 
rye at 85 centa par bushel, we observe that our gains amount to 60 
cents and our losses to $5.00. Now, to make the gains equal the 
losses, we have to take 9 bushels more at 40 cents, and 9 bushels 
more at 30 conta. This gives us for the uniwer 1 bushel -|-9^^10 
bushels of barley, 1 bushel-)- 0=10 bubhela of oats, and 1 bushel of 
corn. From this we deduce the 



Firnd ftoM muck is gaiaed or lost, hy taking one of each of the 
proposed mgredients, in, amneeti&it with the ingredient which is 
limited, cmdi/tkegaia and loss be not equal, take such ofthtp-m- 
posed vagredieatSi or such parts of theia, us will make the gain, and 
loss equal, 

EXEROISES. 

6. How much gold, of 16 and IS carats fine, must be mixed 
with 90 ounces, of 22 carats fine, that the compound may be 20 
carats fine ? 

Ans. 41 ounces of 16 carats fine, and 8 of 18 carats fine. 

7. A grocer mixes teas worth $1.20, $1, and 60 cents per pound, 
■with 2V pounds, at 40 cents per pound ; how much of each sort must 
lie take to mako the composition worth 80 centa per pound? 

8. How much barley, at 50 cents per bushel, and at 60 cents 
per buahel, must bo mised with ten bushels of pease, wortli 80 cents 
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per bushel, and 6 buahols of rye, worth 85 eenta per buahel, to maka 
a mixture worth 75 cents per hushe! ? 

Ana. 3 bushels, at 50 cents ; 2J bushels, at 60 cents, 

9. How many ponnds of si^ar, at 8, 14, and 13 cents per 
ponnd, must be mixed with 3 pounds, worth 9 J ceuts par pound ; i 
pounds, worth lOJ oents per pound ; and 6 pounds, worth 13J cants 
per pound, so that the mixture may be worth 12J oenta per pound ? 

Ans. 1 lb., at 8 ets. ; 9 lbs., at 14 ots. ; and 6J Iba., at 13 eta 

CASE III. 

To find the quantity of each ingredient, wlien the sum of the 
ingredionta and the average price are given. 

EXAMPLE. 

A grocer has sugar worth 8, 10, 12 and 14 oenta per pound, and 
he wishes to make a mixture of 240 pounds, worth 11 cents pfci 
pound ; how muob of each sort must he take ? 

SOLUTION. 

Gain, lioea. 

1 lb., at 8 cents, gives 3 

1 lb., at 10 cents, gives 1 

1 lb., at 12 cents, gives 1 

1 lb., at 14 cents, gives 3 

4 lbs. 4 4 

240 lbs.-^4— 60 lbs. of each sort. 
By taking 60 lbs. of each sort we have the required quantity, 
md it will be observed that the gains will exactly balance the losses, 
consequently the work is correct. Hence the 

EULi:. 

Find the least Quantity of each incfredienf hy Case I., Then 
divide the given amount hy the sum of the ingredients already found, 
and multiply the quotient hy the quantities found for the propor- 
tional quantities. 

10. What quantity of three different kinds of raisins, worth 15 
nents, 18 cents, and 25 cents per pound, must be mixed together to 
fill a box containing 680 Iba., and to be worth 20 cents per pound ? 

Ans. 200 Iba., at 15 oenta; SOO lbs., at 18 oenta; and 280 lbs., 
at 25 eeuts. 
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H . How mueli sugar, at 6 cents, 8 cents, 10 cents, and 12 cents 
per pound, must be mixed ti^etlier, so as to form a compound, of 200 
pounds, wortli 9 centa per pound ? Ans. 50 lbs. of each. 

12. How much water must be mixed with wine, worth 80 centa 
per gallon, ao as tu fill a vessel of 90 gallons, which may ba ofiercd 
at 50 cents per gallon? Ana.56g gals, wine, and 33g gals, water. 

13. A wine merchant has wines worth $1, |1.25, $1.50, $1.75,and 
$2. per gallon, and ho wishes to form a compouad to fill a 150 gallon 
cask that will sell at $1.40 per gallon ; how matiy gallons of each 
sort must he take ? Ana. 54 of $1, and 2-4 of each of the others. 

14, A grocer has sugars worth 8 cents, 10 cents 12 cents, and 20 
centa per pound ; with these he wishes to fill a hogshead that would 
contain ^00 pounds ; how much of each kind must he take, so that 
the mixture may he worth 15 centa per pound ? 

Ans. 331 lbs. of 8, 10, and 12 cents, and 100 lbs. of 20 centa. 

15, A grocer requires to mix 240 pounds of different kinds of 

raisins, worth 8 centa, 12 cents, 18 cents, and 24 cents per lb., so 

that the mixtare shall be worth 10 centa par pound ; how much must 

be taken of each kbd ? 

Ans. 192 ibs. of 8 cents, and 16 lbs. of each of tho other kinds. 



MONEY ; ITS NATURE AND VALUE. 

Money is the medium through which the incomes of the different 
members of the community are distributed to them, and the measure 
by which they estimate their possessions. 

The precious metals have, amongst almost all nations, been the 
standard of value from the earliest time. Except in the very rudest 
state of society, men have felt the necessity of having some article, 
of more or lesa intrinsic value, that can at any time be exchanged 
for different commodities. No other substances were so suitable for 
this purpose as gold and silver. They are easily divisible, port^ible, 
and among the least imperishable of all substances. The work of 
dividing tlie precious metals, and marking or coining them, is 
generally undertaken by the Government of the country. 

Money is a commodity, and its value is determined, like that of 
other commodities, by demand and supply, and cost of production. 
When there is a large supply of money it becomes cheap ; in other 
words, more of it is reouired to purchase other artioles. If all the 
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moacy iu eircuJation were doubled, prices would be doubled. The 
uaefulcess of money depends a great deal upon the rapidity of its 
ciroiilation. A ten-dollar bill that chauges Lands ten times in a, 
raontli, pui'cliases, during that time, a hundred dollars' worth of 
goods. A small aLuount of money, kept in rapid circulation, does- 
the name worlc as a far larger sum used more gradually. Therefore^ 
■whatever may be the quantity of money in a country, only that pai't 
of it will effect prices which goes into circulation, and is aetuiilly 
esclianged for goods. 

Money boarded, or kept in reserve by individuals, does not act 
upon prlc^. An increase in the oiroulatiog medium, conformable 
in duratioAi and extent to a temporary activity in business, doea not 
raise prices, it merely prevents the fall that Would otharri'iae ensus 
from its temporary scarcity. 



PAPER GUEBETTOY 

Taper Curresct may be of two kinds — convertible and incon- 
vertible. When it is issued to represent gold, and can at any time 
"be exchanged for gold, it is called convertible. When it is issued by 
the BOvereigQ power in a State, and iB made to pass for money, by 
merely calling it money, and from the fact that it ia received in pay- 
ment of tases, and made a legal tender, it is known a^ an inconver- 
tible currency. Nothing more is needful to make a person accept 
anytbing as money, than the persuasion that it will be taken from 
him on the same terms by others. That alone would ensure Its 
currency, but would not regulate its value. This evidently cannot 
depend, as in the case of gold and silver, upon the cost of production, 
for that is very trifling. It depends, then, upon the supply or the 
quantity in circulation. While the issue of inconvertible currency 
is limited to something under the amount of bullion in circulation, it 
will on the whole maintaia a par value. But as soon as gold and 
silver are driven out of circulation by the flood of inconvertible 
currency, prices begin to rise, and get higher with every additional 
issue. AmoGg other commodities the price of gold and silver articles 
mil rise, and the coinage will rise in value as mere bullion. Th9 
paper currency will then become proportion ably depreciated, aa com- 
pared witJi the metallic cun'cncy of other countries. It would be 
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quite impoasible for tlieae results to follow the issue of convertible 
paper for which gold oould at any Hrae be obtained. 

> All variations in the value of the circulatiag medium, are mis- 
chievous ; tiey disturb existing contracts and espeotations, and the 
liability to such disturbing influenoea renders every pecuniary 
engagement of long date entirely precarious. 

A convertible paper currency is, in many respects, beneficiaJ. 
It is a more convenient medium of circulation. It is clearly a gain 
to fie issuers, who, until the notes are returned for payment, obtain 
the use of them as if they were a real oacitaJ, and that, without any 
loss to the coramuiiity. 



THE CUBBENCY OF CANADA, 

Is Canada there are two kinds of currency; the one h called 
the old or Halifax currency, reckoned in pounds, shilKngs, penes 
and fractions of a penny ; the other is reckoned by dollars and cents 
as already explained under the head of Decimal Coinage. The 
eoiuivalent in gold of the pound currency is 101.321 grains Troy 
weight of the standard of fineness prescribed hy law for the gold 
coins of the united kingdom of Great Britain and Ireland. The 
only gold coins now in circulation in Britain are the sovere^n, value 
one pound, or twenty shillings sterhng ; and the half sovereign, ten 
shillings. The dollar is one-fourth of the pound currency, and the 
pound sterhng is equal to $4.86^. In the year 1786, the congress 
of the United States adopted the decimal currency, the dollar being 
the unit, and the system was introduced into Canada in 1858. 
By the term le^al fender is meant the proffer of payment of an 
account in the currency of any country as established by law. 
Copper is a legal tender in Canada to the amount of one shilling or 
twenty cents, and silver to the amount of ten dollars. The British 
eovercign of lawful weight passes current, and is a legal tender to 
any amount paid in that coin. There is a silver currency proper to 
Canada, though United States' coins are most in circulation. The 
gold eagle of the United States, coined before July 1, 1834, is 8 
' -lU tender for $10.66f of the coin current ia this province. TJie 
same coin issued after that ia a legal tender for $10 
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EXCHANGE. 

It often liecomes necessary to send money fi-om one town or 
country to anotlier for various purposes, generally in payment for 
jfwds. The usual mode of maiing ami receiving payments between 
distant places is by bills of ezctange. A merchant ia Liverpool, 
wbom wo shall call A. B,, lias received a consignruent of flour from 
C D., of Chicago; and another man, E. F., in Liverpool, has 
flliipped a quantity of cloth, in value equal to the flour, to &. H, in 
Chicago. There arises, in this transaction, an indebtedness to Chi- 
cago for the flour, as well as an indcbtedneaa from Chicago for the 
cloth. It is evidently unueoossary that A. B., in Liverpool, should 
eend money to 0. D. in Chicago, and that G. H., in Chicago, 
should send an equal sum to E. F. in Liverpool. The one debt 
may be applied in payment of the other and by this plan the expense 
and risk attending the double transmission of tho money may be 
saved. C, D. drawa on A, B. for the amount which he owes to hiic i 
and G. H, having an equal amount to pay in Liverpool, buys this 
bill from 0. D.j and scuds it to B. F,, who, at tho maturity of the 
bill, presents it to A. B. for payment. In this way tho debt duo 
from Chicago to Liverpool, and tho debt due from Liverpool to 
Chicago are both paid without any coin passing from one place to 
thu other. 

An arrangement of tiis kind can always be made when the debts 
due between the difi^erent places are equal in amount. But if there 
is a greater sum due from one place than from the other, the debta 
cannot be simply written off against one another. Indeed, when a 
person desires to make a remittance to a foreign country, he does not 
make a personal search for some one who has money to receive from 
that country, aud ask him for a bifl of exchange. There are ex- 
change brokers and bankers whose business this is. They buy bilia 
from those who have money to receive, and sell bills to those who 
have money to pay. A person going to a broker to buy a hill may 
very likely receive one that has been bought the same day from a 
merchant. If the broker Las not on hand any exchange that he has 
bought, he will often give a bill on his own foreign correspondent ; 
and to place his correspondent in funds to meet it, he wUl remit to 
him all the exchange whiehhe has boueht and not re sold. 
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When brokers find that they are asked for more bills than are 
offered to them, they do not absolutely refuse to give them. To 
enable their corrospoudents to meet the bills at maturity, ail they 
liavo no esehange to send, they have to remit funds in gold and 
silver. There are the oxpeasea of freight and insurance upon the 
specie, besides the occupation of a certain amount of capital involved 
in this ; and an increased pries, or premium, ia charged upon the 
exchange to cover all. 

The reverse of this happeas when brokers find that more bilia 
are offered to them than they can sell or find use for. Eschatigo oa 
the foreign country then falls to a discount, and can be purchased 
at a lower rate by those who reijuire to make payments. 

There are other influences that disturb the exchange beticeen 
different countries, Espectations of receiving large payments from 
a foreign country will have one effect, and the faar of haviug to 
make Iiuger payments will have the onoosite effecb. 



AMEBIOAN EXCHAITG-i: 

Exchange between Canada and the United States, espeoially the 
northern, ia a matter of every day oocurrenco oa aeeount of the 
proximity of the two countries, and the incessant intercourse between 
them, both of a social and commercial character. The exigencies of 
the Northern States arising from the late war, compelled them to 
issue, to an enormous extent, an inconvertible paper currency, known by 
the name of " Greenbacks." As the value of these depended mainly 
on the stability of the government and the issue of the war, public con- 
fidence wavered, and in consequence, the value of this issue sunk 
materially. This caused a gradual rise in the value of gold until it 
reached the enormous premium of nearly two hundred per ceut., or 
a quotation of nearly three hundred per cent., that is, it took nearly 
three hundred dollars in Greenbacks to purchase one hundred dollari 
in gold. It is to be hoped and expected, however, that as peace is 
now restored, matters will soon find their former level. 

It has been deemed essential that this should be distinctly ex- 
plaiucd, aa it has brought about a necessitj for a cunf tirnt ciiicuktiou 
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of the relative values of gold and greenbaetfi, and has generated an 
extensive business in that species of esehaage. 

When the term " American currency" is used iu the following 
exercises it is understood to be Greenbaoks. 

CASE !. 

To find the value of $1, American carrency, when gold ia at a 
premium, 

EXAMPLE. 

When gold is quoted at 140, or 40 pep cent, prciaiamj ichat is 
the value of ^1, American currency ? 



Since gold is at a premium of 40 per cent., it requires 140 oenta 
of American funds to equal in value gl, or 100 cents in gold. Hence 
the value of $1, American money, will he represented hy the number 
of times 140 is contained in 100, which is .71 1 or 71^ cents. 
Hence to flad the value of $1 of any depreciated currency reckoned 
in dollars and cents, we deduce the following 



Jbivide 100 cents bi/ 100 j)?U3 the rate of premium on gold, and 
file quotient will be the value of $1. 

Suhti^ct this from $1, and the r&nainder will be the rate of 
discount on, the given curreiici/. 

CASE II. 
To find the value of aay given sum of Americau currency wlien 
gold is at a premium. 

E XAMPLES. 

What 13 the value of £'280, American money, when gold ia quoted 
ui 140, or 40 per eeat. premium? 

SOLUTION . 

We find by Case I. the value of $1 to be 71| cents. Now, it ia 
evident that if 71^ cents he the value of $1, the value of $280 will 
be 280 times 71| cents, which is §200, or $280-f.i.4O=2S0O0^ 
140=S200, Hence wo have the following 
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KUL E . 

Multiply the vatiie of ^ hy ike numter denoting the givm 
amoiint of American money, and tlie product will be the gold value; 

Divide the ffiven mm of Americmi money ly 100 (the nwiiher of 
cents in $1,) plus the^Tewdum, cmd the quotient will be the value in 



Tty find the premium on gold when American money ia quoted 
at a certaifl rate per cent, discount. 

EXAMPLE. 

When the discount en American money ia 40 per cent., wliat ia 
the premium on gold ? 

SOLtTTION. 

If American money is at a discount of 40 per cent., the discount 
on SI would be 40 cents, and consequently the value of $1 would ba 
equal to $1.00 — iO cents, equal to 60 cents. Now, if 60 cents in 
gold bo worth $1 in American currency, $1 or 100 cents in gold 
would be worth 100 times g"g of |1, which is |1.66|, from which if 
wo subtract $1, the remainder will be the premium. Therefore, if 
American currency bo at a discount of 40 per cent., the preialaia on 
gold would be 66§ per cent. Hence we deduce tlie following 

RULE. 

Divide 100 cents hy the numhev denoting the gold value of $1, 
Amencan currency, and the quotient will he the value, in ATnericaa 
currency, of §1 in. gold, from which subtract $1, and the reohamder 
will he the premium,. 

To find tlie value in American eurroney of any given amount of 
gold. 

EXAMPLE. 

"What h the Talue of $200 of gold, in Amorieim currency, gold 
being quoted at IBO ? 

SOLTTTION . 

"Wli£n gold is quoted at 150, it requires 150 cants, in American 
currency, to equal in value $1 in gold. Now, if ^1 in gold he worth 
81-50 in American currency, ^200 will be worth 200 times $1.50, 
which is §300. Hence the 
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Multiply the value of $1 hy the nvmher denoting the amount, of 
gold tobe changed, and theproduet willbe thevaluein American 
cusvency ; w 

To tliegiven sumadd tlie premiwm. on itself at theglveji rate, 
and the result mil he the value in Amencan currency. 



1 If Amerieau currency is at a discount of 50 per cent., wLat ia 
tie value of $450 ? Ans. $225. 

2. The qaotatioD of geld ia 140, what ia ihe discount on Ameri- 
can currency ? Ans. 28^ per cent. 

3. A person exchanged $750, Amerioan money, at a discount oi 
35 per eeat. for gold; how much did he receive ? Ans, $427.60. 

i. Ptirohased a draft on Montreal, Canada East, for gl500 at a. 
premium of 64| per cent. ; what did it cost me ? Ans. 

5. If American cnrrency ia quoted at 33J par cent, diseountj 
what is the premium on gold? Ans. 50 per cent. 

6. Purchased a suit of clothes in Toronto, Canada "Wfst, for $35, 
but on paying for the same ia American funds, the t^iilor chai^d 
me 32 per cent, discount ; how much Lad I to pay him ? 

Ans, $51,47. 

7. What would be tie difference between the quotations of gold, 
if greenbacks were selling at 40 and 60 per cent, discount 1 

Ans. 83J per cent^ 

8. P. Y. Smith borrowed from C, R, King, ^27 in gold, and 
wished to repay him in. American currency, at a discount of 36 
per cent, ; how much did it require ? Ans. $43.55. 

9. J. E. Pekham bought of Sidney Leonard a horse and cutter 
for 1315.50, American currency, but only having $200 of this sum, 
iie paid the balance in gold, at a premium of 65 per cent, ; how much 
did it require ? Ans. $70. 

10. A cattle drover puroliased of a farmer a yoke of oxen valued 
at $135 in gold, but paid him $112 in American currency, at a 
discount of 27J per eent. ; how much gold did it require to pay the 
balance ? Ans. $53.80. 

11. W. n. Hounsfield & Co., of Toronto, Canada West, purchased 
in New York City, merchandise amounting in value to $4798.40, on 
3 months' credit, premium ou gold being 7S§ per cent. At the 



.y Google 



270 AETTHMETIO. 

expiralion cf the'three months they purchased a ^raft on Adams, 
Kimhall and Moore, of New York, for the amount due, at a discount 
of 57f per cent. ; what waa the gain hy exchange? Ana. $647.75. 

12. A makes an exchange of a horse for a carriage with B ; the 
horse being valued at $127.50, in gold, and tho carriage at $210, 
American currency. Gold heing at a premium of 65 per ceut. ; 
what wna the difference, and by whom payable ? 

Ans. B pays A 23 cents in gold, or 37 cents in greenbacks. 

13. A merchant takea $63 in American eilver to a broker, and 
wiahea to obtain for the same greenbacks which are selling at a dis- 
count of 30 per cent. The broker takes tbe silver at 3g per cent, 
discount ; what amount of AmorioivQ. currency does the merchant 
receive ? Ans. $86.85. 

14. I honght the foHoiving goods, as per invoice, from John 
McDonald & Co., of Montreal, Canada East, on a credit of 3 months i 

1120J yards Canadian Tweed at 95 cents per yard, 

2190 " long-wool red flannel at 00 '■ " " 

3400 " " white flannel at 55 " " " 

Paid custom house duties, 30 per cent. ; also paid for freight, 
g37.40. Gold at time of purchase was at a premium of 63f per 
cent, ; what shall I mark each piece at per yard to make a net gain 
of 20 per cent, on full cost 1 

Ans. 0. tweed, $2.44 ; red flannel, $1.54 ; white flannel, $1.41. 

15. A merchant left Toronto, Canada "West, for New York City 
to purchase his stock of spring goods, taiing with him to defray 
expenses $95 in gold. After purchasing his ticket to the Suspension 
Bridge for $2.40, he expended the balance in greenbacks, which 
were at a discount of 41^ per cent. When in .Sew York he drew 
from this amount $23.85 to " square" aa old account then past due. 
On arriving home he fouud that he atill had in greenbacks $16.40, 
which he disposed of at a discount of 43f per cent., receiving in 
payment American silver ata discount of 3^ per cent., which he passed 
off at 2\ per ceut. discount for gold. What were his expenses in 
gold ; the actual amount in greenbacks paid for expenses, and the 
aniount of silver received ? 

km. Total czpenaes in gold, $71.76 ; expenses in greenbacks, 
$118.04 ; silver received, $9.53, 
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EXCHANGE WITH GRKAT EEITAIN, 

In Britain money- is reckoned by pounds, shillings and pence, 
and fractions of a penny, and is called Sterling moneg, the gold 
soverei^ or the pound sterling, consisting of 22 parts gold and 2 
alloy, being the standard, and the shilling, one-twentieth part of the 
pound, a silver coin of 37 parts silver and 3 copper, and the penny, 
one-twelfth part of the shilling, a copper coin, the ingredients and 
eize (if which have freijuently been altered. 

The comparative value of the gold sovereign in the United States 
previous to the year 1834 was Si.-tl^, hut by Act of Congress 
passed in that year it was made a le^; il tender at the raie of 94y^ 
cents per pennyweight, because the old standard was less tian the 
intrinsic valuu and also because the commercial value, though fluc- 
tuating, was always considerably higher, Hence, the full weight of 
tbe sovereign being 5 dwta. 3.274 grs., it was made tcfuivalent to 
4 dollars and &6f cents. The increase in the stniidard Value was, 
therefore, equal to 9J per cent, of its nominal value. 

The real par of exchange between two countiies is tliat bj which 
an ounce of gold in one country can be repkced by aa ouiica of 
gold of equal fineness in the other country. 

If the course of exchange at New York on London were I08J 
per cent. ; and the par of exchange between England and America 
109 J per cent, it follows that the exchange is 100 per cent, against 
England ; but the quoted exchange at New York being for bills at 
60 days sight, the interest must be doduetcd from the above differ- 
ence. 

Tlie general form for the quotation of exchange with England 
is : 108, 108^, 109, 109^ &c., which indicates that it is at 8, 8|, S', 
or % per cent, premium on its nominal value. 

EXAM PLB. 

What amount of decimal money will be required to purchase a 
draft on London for £648 17s. 6d. ?— exchange 108. 

The old pai value or nominal vidiie is S4.44g- '^f =^^ °f ^^^ 
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by reaucing to an improper fraction. TSovT, ttie qaotanon is 108, 
or 8 per cent, above the nominal value, we find the premium on WO 
at 8 per cent., wlrioli is $3.20, -which added to $40 will give $43.20, 
and $43.20~D=g4,80 to be remitted for every pound sterling, and 
therefore iC648 17s. 6d. multiplied by 4.S0 or 4.8 will be the value 
in our mone^. 17b, 6d-=-875 of a pound, aad the ODeratJon ia aa 
follows : 

£648,R75 



E U T. B . 

Vo $40 add the premium on itseJ/ at the quoted rate, mnltipty 
the Sim. hy the number representing the amount of sterling money, 
and divide the reswft 6y 9, the quotient wUl be tite equivalent of the 
sterling money in dollars and cents, 

Mora.— If there be BbiUiugs, pence, &o,,.in the sterling money, they are 
to lie reduced to the decimiil of £1. 

To find the value of decimal money in sterling money, at any 
given rate above par. 

Let it be required to find tlie value of $465 in sterling money, at 
8 per cent above its nominal value. Here we have exactly the 
converse af the last problem, and therefore, having found the value 
of £1 Bterhng, wc divide the given sum instead of multiplying ; 
thu3 the premium on $40, at 8 per cent.,ia $3.20, which added to $40 
makes $43.20, and 43.20-^9=^4.80, and $465-j-4,S0=£06.17.6. 

EtTLE. 

Divide the given sum hy the number denoting the value of one 
powTid sterling at the givm rate abovepar, and if there be a decimal 
r^naim/ug reduce it to shillings andpence. 



1, When Etei'ling cxoliunge ia auoted at 108. what is the value 
of£l? Ana. £4.80. 
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2. If £1 sterling be ■worth $4. 84 1, "what ia tlie prenimm of es- 
ibaiige between London and America. Aas. 9 per cent. 

3. At 10 per cent, above its nominal yaluOj what is the worth of 
£50 sterliEg, in decimal currency 1 Ans. $244,44. 

4. When sterling exchange ia quoted at 9J per cent, premiunij 
what 18 the value of §1000 1 Ans. £205 18s. ll|d. 

5. At 12 per cent, above its nominal value, what will a hill for 
£1800 cost in dollars and cents ? Ans, $89C0, 

6. A merchant sold a bill of exchange on London for £7000, at 
an advance of 11 per cent j what did he receive for it mora than its 
reaJ value? Ana. S4G6.66|. 

7. Boi^ht a bill on London for £126S ISs. at 9^ per ecnt. pre- 
mium ; what shall I have to pay for it ? Ana. 86164.85. 

8. A merchant sells a bill on London for £4000, at 8 per cent, 
abcTe its nominal value, instead of importing specie at an cspense of 
2 pel- cent. ; what does ho save ? Ans, $122,G6g. 

9. A merchant in Kingston paid |7300 for a draft of £1500 on 
Liverpool ; at what per cent, of premium was it purchased ? 

Ana. 9J, 

10. Esehange on London can he purchased in Detroit at 108J ; 
ia New York at 108J. At which place would it be the most advan- 
tageous to purchase a bill for £358 143. 9d., supposing the N.Y. 
broker charges J per cent, commission for investing and gold draits 
3n New York are at a premium of | per cent. 

Ans., Detroit by $6,83. 

11. A broker sold a bill of exchange for £2000, on commission, 
it 10 per cent, above its nominal value receiving a commission of 
j'g per cent, on the real value, and 5 per cent, on what he obtdned 
for the hill above ita real value; what was his commission ? 

Ans. S11.95§. 
13. I owe A, N. McDonald & Co., of Liverpool^ 87218, not pro- 
ceeds of sales of merchandise effected for them, which I am to remit 
them in a bill of exchange on London for such amount as will close 
the transaction, less J per cent, on the face of the bill for my com- 
mission for investing. Bills on London are at 8 per cent, premium. 
Required the amount of the bill, in Bteriiug money, to be remitted, 
18 AnH. ^1500. 
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TABLE 


OP POEEION MONBrS. 




CillEaAM.UOL'STHIES. 


DlSOMISAllOSB OP MOSET. 


VAI.UB, 


liOndoQ, Liverpool, &e 


12 pence^:! tsliilling; 20 stiSlings 
=;1 pound =^ 


m.m 


Amatevdam, Hague, &e 


100 cents— 1 guilder or florin.. .= 
5 Bwarea— 1 grote; 72 grotes=l 

■Hx dollar ■= 

12 pfeaninga=;l schilling ; 16a.™ 


.40 


riamljiirg, Lulwc, &c... 


.785 




12 pfeaninga^^l grosohen : 30 oto. 








Belgium 




.18* 


St Petersbur-- 


100 bopeel^— 1 ruble . . . — 


.75 


Stockholm 


12 rundstjcks— 16 skiUings; 489. 


1.06 


Copenhageu 


Ill '.L.iniiigs^=l mark ; 6 m.=l ris 
dol'iT — 


1.05 


Vienna, Tneate, ic 
Naples 




.48J 
.80 


10 ^rjni^l carlino ; 10 6ar.=l 


Venice, Milan, &/i 

Floience, Leghnni, S^ 

Genoa, Tunu, &£ 

bicily 

PortogaJ 

Spain 

Biitiah India 




.16 


100 centesimi^l Hra =^ 

lOJ ceatssimi^^l lira = 

20 grani^l taro , 30 tari^l oz.:= 


.16 

.181 
2.40 


( 3-1 inardvedi3=l real velhn-^ 
XGo inarwedis=i realplate..^= 

100 aspers^l /nasfer. = 

12 pioe^l tnna; 16 annaa^^l 


.05 
.10 
.05 

.44^ 


CaJiteo 


100 C3ndarines=l mace; 10 m.:^ 










100 centasimas=^l ri^ ; 8 rials=^l 






■lit 








8 reals plate or 20 reala vel!on=l 
dollar =^ 

lOOaspers^^l piaster =; 

10 mills=l cent; 10 cents^l 
dime ; 10 dimes^l dollar.. ..^^ 

■) 4 fiirthings^^l penny ; 12 pence 
'r =1 shOling ; 20 Btillings^l 

) pound.* = 




1.00 
.05 








variable 






Newfoundland 


4.00 
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AEE1TRA.TI0S OF EXCHMQE. 



ARBITRATION OF ESCHANO-E 



Arbitration of Exaliango ia tho metboil of finding the rate of 
exchange between two countries through the intervention of one or 
more other countriea. The object of thia ia to aacBrtain what is the 



most advantageoaa cl 
cuaatry. 



il through which to remit moeey to a foreign 



ondy ■ 



"hi hnn L W to m 

m P fi te 

tiona, he can best do it through Hamburg aud Amsterdam, ^ind that 

tbe exchange of London on Hamburg is 13^ marcs per pouud ater- 

ling; that of Hamburg on Amsterdam, 40 mnrca for 3U|- florins nnd 

that of Amsterdam on Paris, 66^ florins for 120 francs, and thus 

the question is to find the rata of exchange between London and 

Paris. 

fiOLDTION: 

We wi'ito down the eiluivalents in ranks, the equivalent of the 
first term being placed to tiio right of it, and the other pairs bulow 
tbem in a EimOar order. Hence the first term of any pair will bo of 
the same kind as the second term of the preceding pair. As th(! 
answer is to be the equivalent of tlio first term, the first term ia the 
last rank torrcspouda to the tliird tcnn of an analogy, and is there- 
foi-e a multiplier, it must be placed below the second rank. The 

these three ProTlnces is, sa usual, in pounds, shillings aud pence. It is to be 
hoped that whau thw Coafederatioii of tiia British Provincea tates place, 
the deeinwl ciurenoy will !>« speeilily adopted in the Lower Provinces, aud 
that the efforts now being mWlo ij Britain to ndant the Bome currency will 
prove sncoessfal. 
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terma beiDg thus arranged, n-e divide the product of the second rank 
by that of tlie first, and the quotient will he the equiYalent, as exhi- 
bited below : 

£1 sterlings: 13^ marcs. 

40 marcs = 36J florins. 

B6^ florins =120 franca 
£1 stg. 

Aa it la most convenient to espresa t!ie fraotions decimally, we 
have 

' ^Txroxyu^is "'^" • ^^ 25.87 francs. 
The foregoing esplanations may he condensed into the form of a 



Write down the first term,, and iU eguioaletit to the right of it, 
a-na the, other pairs in the same order, the odd term being placed 
■undcn- the second ram.k, and then divide the product of the second 
Tonh by the product of the first, the quotient will be the required 
equivalent. 

Note. — The true principle on which this operation is founded, ia iliat each 
pair oonsistB of the anleoedpnt and consequent which are to each other in 
the ratio of eqaalily ra point op isrmNaio valdb, though not in regard to 
TEE KUjaBBM Bi WHICH THEY ABB EXPRESSED, and therelore the reqiured term 
ind ita eijulvalent must hayethe same relation to each other, that is, they 
irill be an antecedent and a consequent in the ratio of equality aa regards 
Jieir ucte, hat not as regards the rambera by wiiioh they are eapressed. 

EXEROIBKS. 

1. If the exchange of London on Paris ia 28 irancs per ponnd 
sterling, and that of America on Paris 18 cents per franc ; wbit ia 
the rate of eschange of America on London, tlu^ough Paris? 

; Ans. $5.04 per £ sterling. 

2. If exchange hetween New York and London ia at 3 per cent, 
premium; and hetween London and Paris 35J frames |)0r pound 
sterling ; what sum in New York is equal to 7000 francs in Paris ? 

3. When exchange between Portland and Hamburg is at 34 cents 
per mart banco, and between Hamburg and St. Petersburg is 2 
marks, 8 schillings per ruble ; how much must be paid in St. Poters- 
buie for a draft on Portland for $650 1 

Ana. 764 niblea, 70-J-^ kopecka. 
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4. If a merchant buys a bill in London, drawn on Paris, at the 
rale of 25.87 franca per pound sterling, and if this bill be sold in 
Amsterdam at 120 francs for 5(i| florins, and the pcooeeds be in- 
fested in a bill on Hambui^, at the rate of 36^ florins for 40 marcs ; 
■wbat is the rate of ezahange between London and Hamburg, or 
"what is £1 sterling worth in Hambui^ ? Ans. 13.449-1- marcs. 

5. A merchant of St. Louis wishes to pay a debt of $5000 in 
Mew York; the direct cxcliange is IJ per cent, in favour of New 
York, but on New Orleans it ia ^ per cent, discount, and between 
New Orleans and New York at a J per cent, premium ; how much 
would be saved by the circular exchange compared with the direct ? 

Ans. $87.56- 

6. A merchant in Detroit wishes to remit to J. B, Gladstone & 
Co., of London, £3600 sterling. Exchange on London, in Detroit, 
is at a premium of 10 per cent. Exchange on London can be 
obtained at New York for 9 per cent, premium. If Detroit bills on 
New York are at a discount of J per cent., and the merchant remits 
a draft to New York, and pays hb agent ^ per cent, for investing it 
in bills on London ; what will he gain oTcr the direct exchange ? 

Ana. $123.80. 

7. A merchant in London remits to Amsterdam £1000, at the 
rate of 18 pence per guilder, directing his correspondent at Amster- 
dam to remit the same to Paris at 2 francs, 10 centimes per guilder, 
less J per cent, for liis commission ; but the exchange between Ams- 
terdam and Paris happened to be, at the time the order was received, 
at 2 francs, 20 centimes per guilder. The merchant at London, 
not apprised of this, drew upon Paris at 25 francs per pound ster- 
ling. Bid he gain or lose, and how much per cent. ? 

Ana. lO^-g- per cent. gMn. 

WIXED BXEBOrSSS IN EXCnANQE. 

1. When gold is qiioted at 150 per cent, premium ; what is the 
reason greenbacks are not at a discount of 50 pet eent. ? 

2. Bar gold in London is 77a. 9d. per ounce standard; required, 
the arbitrated rate of exchange produced by its import to this coun- 
try for coinage, at the rate of 232 J grains of fine gold for the et^e 
of 10 dollars. 

3. What sum in decimal money must I pay for a bill on London 
of £7G 14s, Id., exchange being 9J per cent, premium, and the 

n for negotiating the bill being ^ per cent. ? 
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4. A merchant shipped 25G0 barrels of fl^ur to Lii agent iti 
Liverpoo], who sold it at £1 8s. 6d. per barrel, and charged 2 per 
cent, commission ; what was the net amount nf thi' flour iu deoima] 
money, allowing oxchauge to he at a premium of ■■> per cent. ? 

Ans. $17160.19. 

5. What is the cost of a 30 days' bill on Montieal, at ^ per cent, 
premium, the face of the bill being $1500 ? Ans. $1507.50. 

6. What muat be the face of a 60 days' druft, on New OrJeuns 
to yield $1641.75, when sold at a diacouut of ^- per cent. ? 

Ana. $1650, 

7. What 13 the cost of a 30 days' hill ou Chicago, at g per cent, 
premium, and interest off at 6 per cent. ; the face of the bill being 
$9256.40 ?* Ans. $9240.20. 

8. A merchant paid $14400.13 for a bill on Havre for $79000 
francs ; how much was eschange below par ? Ans. 2 per cunt. 

9. I have in possession the nut proceeds of a sale of cotton 
amounting to $3765, which my correspondent desires me to remit to 
him in New Orleans; exchange on New Orleans is at a discount of 
2J per cent., and I invest the whole in a draft at that rate, which I 
remit to him ; wiiat is the face of the draft ? Ans. $3861.54. 

10 The procteds of a sale of goods, consigned to me from 
Biemen, is t27(>4 b7, on wliioli I am to chaige a commission of 10 
per cent , and lemit the balance to my consignor in such a way as 
shall be most advantageous to liim. Eschange on Paris can be had 
at 92 cents per 5 frinos, and in Paris exchange oa Bremen is 17 
francs to 4 thalers Eschange on Liverpool can be had a 9 per 
cent piemium, and in Liverpool eschange on Bremen is 6 thalers to 
thi, pound stciling Direct Lschange is 80J cents per thaler. Which 
course will be the best, allowing ^ per cent, brokerage to correspon- 
dents both in Liverpool and Paris ? Ans. By way of Pario. 
11. A, of Buffalo, sent articles to the World's Fair in London, 
which were afterwards sold by B, of London, on A's account, net, 
proceeds £1266 15s. sterling. B was instructed to invest this 
amount in hills on New York, and remit to A, which was accordingly 
done. B charged J per cent, brokerage on the face of the hills lor 
investing, and purchased the Mils at 7 per cent, discount. Required 
*Wiea there ia interest to be computed, it must be reckoned on the face 
of the bill or ^raft. "When o.hev than the value or coat of the liilS is lo bo 
found, proceed as in percentage. 



..Google 



the amount of the bill A must receive ia doUara and cents to closo 
the transaction. Ana. $6037,53 nearly. 

12. A merchant in Boston having to remit £434 15a, to Liver- 
pool, wialies to know which ia the most proitable, to buy a set of 
exchange on Liverpool at 10^ per ceat. premiura, or send it by way 
of France ; exchange on the latter pkoe being 19f cents per irano, 
and exchange on Liverpool can be bought ia France at the rate of 24J 
francs per pound sterling, and he has to pay hia correspondent in 
France J of 1 pur oent. for purchasing the bill on Liverpool. 

Ana. Byway of France, §15.69. 

13. John DcDonald & Co^ of Toronto, Canada West, wish to 
remit to a creditor in London £1241 15s. 9d. Exchange on 
London can bo bought in Toronto at 109J, but Esobange on Lon- 
don can bo purchased in New York for gold at 108^. In New 
Yort it takes S1.85 greenbacks to equal §1 in gold. The broker in 
Hew York chargea f per cent, on the greenback valne for investing. 
If Exchange on New York is at 47 per cent, diacouut, at which 
place would it be the moat advantageous to purchase, and how much 
gain, and if the remittance be mado by way of New York, what 
would be the face of the draft ? 

Ana. New York by $141.73 ; foco of draft, $11161.21. 

14. Find the arbitrated rate of exchange between London and 
Amsterdam when the exchange of London on Madrid is 37 pence 
for one dollar of plate, and that of Amsterdam on Madrid is ICO 
florins, 75 cents, for 40 ducats of plate. 

15. Hughes Bros. & Co., purchase of E. Chaffey & Co., a stei 
ling bill at 60 days on Gladstone & Hart, of London, for £3956 10s, 
They remit this bill to James Alder, in London, where it is accepted 
by Gladstone & Hart, and falls due on the 2!)th November, at whioli 
time it is protested causing an expense of £3 19s. Gladstone & Hart 
having failed, E. Chaffey & Co.'a agent in London pays James Aide:- 
on the 20th November, £2000 on account. How much muatE. 
Chaffey & Co., pay to Hughes, Brothers & Co., on the 24tb Decem- 
ber, to eover the amount still due in London, allowing interest at 
the rate of 10 per cent, from November 20th, to the maturity of a 
69 days' bill at date of 24th December, and J of 1 per cent, eommis- 
sioa lor their trouble in negociatir.g a new bill ? Ans. 19815,91, 
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INVOLUTION. 

Tiwohmn is tlie process of finding a given power of a ^ven 
number. 

We luve noteiit already, under the head of multiplication that the 
prodact of any number of equal factors is called the second, third, 
fourth, &e., power of the number, according as the facfor ia taken 
two, three, four, &c., times. Thus: 9^:3X3 is the seooad power of 
3; 27:^=3X3X3 is the third power of three; 81—3x3X3X3 ia 
the fourth power of 3. These are ofteu written, thus : 3-, 3*, 3*, 
&c. The small figures, 2, 3, 4, indicate the number of factors, and 
therefore each is called the index or enjponenif of the power. Hence 
to find any req^uired power of a given quantity, wo have the 



Multiply the quantity amtmitalli/ hy itself until it Has been used 
as af'mtor as often as there ore -umts in. the index. 

Since the first multiplication exhaust* two factors, the number of 
operations will be o»e less than the number of fictors 

Involution, then, ia nothing more ihan multiplication, nnd for 
any power above the second, it is a case of continual muhiplioation 
For the sake of uniformity the original quantity is called the Jirst 
power, and also the root ia relation to higher powcis Agam, if we 
multiply 3X3 by 3X3X3, we have five factors, or 3^3Xi'X3X3, 
but this beiag an inconvenient form, it is wntten biiefly 0=, the 5 
indicating the number of times that 3 is to bo lepeated as a factor 
Hence, since 3X3 is written 3^, and 3X3X3 is written 3-, it fol- 
lows that 3-x3^=3'', and therefore we may multiply quantities so 
expressed by adding their indices, and so also we may divide such 
quantities by subtracting the index of the divisor from that of the 
dividend. For example 3'h-3=^=3 or 3i. If we divide 3^ by 3' 
by subtracting the index of the divisor from that of the dividend, we 
obtain 3", but 3 or 3' divided by 3 or 3^ is equal to 1, and there- 
fore any quantity with an index zero ia equal to unity. 

When high powers are to be found, the operation may be short- 
ened in the following manner : — Let it bo required to find the sis- 
teentii power of Z, We first find t^e second power of 8, which" is 4, 
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281. 



tiien 4X4=l-(), wMeli is the fourth power, and 10x16^256, the 
eighth power, and 256x256= 65536, the Bixtconth power. If wo 
wished to find the nineteentli power, wo should only have to multiply 
the last result by 8, which is the third power of 2, for 2 '« X 2 ' — 2 ' *- 



1. Find the second power of 697. 

2. What is tlw third power of 854 ? 

3. What is the second power of 4.367 7 

4. Find the fourth power of 75. 

B. What is the sixth power of 1.12? 

6. What is the second power .7, cori'cct to b: 



Ans. 485809. 
Am. 022835864. 
ins. 19,070689. 
Jins. 31640625. 
Ans. 1.97:i8+, 
pWes ? 
Ana. .060393 ■ 
Ans. 1024. 
Ans. .036963. 
Ans. I 
Ans. 1.800943. 
Ans. 



7. What is the fifth power of 4 7 

8. Find the third power of ,3 to throe places ? 
6. What ia the third power of ^ ? 

10. What is the fifteenth power of 1.04 ?* 

11, Raise 1,05 to the thirty-first power, 
t2. What ia the eighth power of | ? 

13. What is the second power of 4^ ? 

14. Expand the expression 6^. 

15. What ia the second power of 5^ ? 

16. What part of S* is 2° ? 

17. What is tlie difi'erence between 5" and 4" ? Ans. 11529. 

18. Expand 3-X2^ Ans. 3888. 

19. Express, with a single index, 473X47^X47^ ? Ans. 47' 

20. How many acres are in a square lot, each side of which 
135 rods ? Ans. 113 acres, 3 roods, 25 rod 

21. What is the sixth power of .1 ? 

22. What is the fourth power of .03 ? 

23. Whati3ttefifthpowei-ofl.05? 

24. What is the third power of .001 ? 

25. What is the second power of ,0044 ? 
The second power of any nuinher ending with the digit 5 may- 
be readily found by taking all the figures except the 6, and 

* This esertise will bo most readily worlfed hy finiiirg Qie mxteanlh 
power, and iliviiiing by 1.04. So in the next Bxeroise, flnd the thirtj-aecond 
power, aail divide by 1.05, A still more easy mode of working such ques- 
tions wUl be found iind«r the bead of log^ithms. 



Ans, 23||. 
Ans, .7776. 
Ans. -^1 J-=30J. 
Ans. 



Ans. .OOGOOl 

Ana. .00000081 

Ans. .1.2762815625. 

Ans, .000000001. 

Ans. .00001836, 
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piying that by itself, iaoveased by a aiiit, and annexing 25 to &». 
j'osult. 

Thus, to find tho second power of 15, out off the 5, and 1 remains, 
and this increased by 1 gives 2, aad 2Xl^=^i i^id 25 annexed will 
^ve 225, the second power of 15. So a)so, 

2 5 3,5 6 5 10.5 216 57,5 

3 4 7 11 22 5S 





BS 


EROISES ON Tnia Jii 


' r I! D . 


26. 


Whati 


3 the second power of 135 ? 


Ans. 18225. 


27. 


Whati 


s tho second power of 205 ? 


Ana. 42025. 


28. 


What ii 


s the second power of 335 ? 


Ans. 112325. 


29. 


Whati 


3 the second power of 455 ? 


Ans. 207025. 


30. 


Whati 


s the aeeond power of 5S5 1 


Ans. 342225. 


31. 


What is the second power of 795 ? 


ins. 6320^5. 


Non 


1.— The sg 


inaierootofanyqLuantity ending ir 


1 0, must euJ ill cithei' a 



Noseoona power can end in 8, 7, 3 or 3. 

The Becond root of any quantity eatiiag in G, must end ia t or o'. 
TliB aecoad root of any quantity undiag in 5, must end also in 5. 
lbs second root of nny quimtily ending In A, muEt end citber in S oi 
Theeeoonaroot of any qnantity ending in 1, must end either in 1 01 
Ihesegoud root of any quantity ending ia 0, muat hIbo end hi 0. 



EVOLUTIOH. 

The root of any qnantity is a nambcv such that when repeated, 
5& a factor, tho specified nnmber of times, will produce that quantity. 
Thus, 3 repeated twice as a factor ^ves 9, and therefore 3 is called 
fiie second root of 9, while 3 takea three times aa a factor will give 
27, and therefore 3 is called the third root of 27, and so also it Is 
called ^a fourth root of 81. 

There are two ways of indicating this. First, by the mark \ 
which is merely a modified form of the letter r, the initial letter of 
tlie English word root, and the Latin word radm (root). When no 
mark is attached, the simple quantity or fir&t root is indicated. 
When the second root ia meant, the mark y" alono is placed before 
the qnaatity, bu!i if the third, fourth, &g... roots are to be indicnted, 



.y Google 



SECOITD OB SQUAEE ROOT. 233 

tno figures 3, 4, &o., are written in the angalnr sp:ico. Thus: 
3=1/9=^27=^81=^^243, &o., &o. The other nietiiod is to 
■writ« the index as a fraction. Thus, 9^ means the seooad root of 
the first power of 9, i. e. 3. So aJao, 27* is the third root of the 

first power of 27. In the anme manner 64* means the third root of 
the second power of 64, or the sooond power of the third root of 64. 
Mow tke third root of 64 !■» 4, iuid the second power of 4 ia 16, or 
the second poiver of 64 is 4006, uad thu tiiird root of 4090 ia 10, so 
that both views give the same result. 

Evolution ia the process of finding any rcijuirud root of ;t given 
qnautitj. 

SECOND OR SQUARE ROOT. 



g the aquare or second root of any numhar, is tlie find- 
ing of a number whiuh, wJicn multiplied by itself, will produce that 
number. 

To find the second root, or square root of any quantity. 
By iuspecting the table of second powers, it will be found that 
the second power of any whole number less tlian 10, consists of cither 
owe or (mjo digits; the second power of any number greater. than 9, 
and leas than 100, will in like manner be found to consist oi three ov 
four digits ; and, uniyersally, the second power of any number will 
consist of either twice the number of digits, or ona less than twice 
the number of digits that the root itself consists of. Hcnoe, if wo 
begin at the units' figure, and mark off the given number in perioda 
of two figures each, we "hall find that the number of digits contained 
in Hie root will be the same as the number of periods. If the unia- 
ber of digits is even, each period will consist of two figures, but, if 
tlie number of digits bo odd, the last period to the left will consist 
of only one figure. 

lot it now be required to find the second root of 144. Wo 
know by the rule of involution thaj^ 144 is the second power of 12. 
Now 12 may be resolved into one ten and two units, or 10+2, and 
10+2 multiplied by itselfj aa in the margin, ^ves 100+40-1-4, and 
wuoe 100 is the second power of 10, and 4 the Beoond power of 2, 
and 40 ia twice the product of 10 and 2, we coQclude that the secouil 
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power of any nuraber thus resolved ia equal to tho sum of the second 

powers of the parts, plus twice the product of the 

parts. Hence to find the second root of 144, let us 

10+2 resolve it into tho three parts 100-]-40-[-4, and we 

10+2 find that the second root of the first part ia 10, and 

' ^, since 40 is twice the product of tiie piirts, 40 

'^04-4 divided hy twice 10 or 20 will givo the other part 

^_1. 2, and 1D+2:^12, the second root of 144. We 

100+40+4 should find the same result by resolving 12 into 
11+1, or 9+3, or 8+4, or 7+6, or 6+6, but 
Hie most convenient mode is to resolve into the 
tens and the units. In the saniB manner, if it bo required to 
find the second root of 1369, we have by rosolution 900+420+49, 
of which 900 ia the second power of 30, and 30x2-=60, and 
420-^60=7, the second part of the root, and 30+7—37, the whole 
toot, 

Ag„iii, let it he required to find the second root of 1B133. This 
may be resolved aa below: 

10000 is the second power of 100. 
400 is the second power of 20. 
fi is the second power of 3. 
4000 is twice the product of 20 and 100. 
600 is twice the product of ICO and 3. 
120 is twice the product of 20 and 3. 

15129 is the sura of all, and hence 1 is the root of the hundreds^ 
2 the root of the tens, and 3 the root of the units. 

Generalizing these inveatigationa, we find that the second power 
of a number consisting of unils uhne ia the product of that number 
by itself; that the second power of a number consisting of tens am,d 
units ia the second power of the (ens, plus the second power of the 
uuita, plus twice the product of the tens and units ; that the second 
power of a number, consisting of hundreds, tens and units, is tho 
sum of the squares of the hundreds, the tons, and the units, jtius 
twice the product of each pair. Now since the complement of tho 
fiill second power, to the sum of tho second powers of the parts, is 
twice the product of the parts, it follows that, when the first figure 
of the root has been found, it must be doubled before used as a divi- 
sor to find the second term, and for tho aame reason eucU figure, 
when found, munt be doubled to j;ivG correctly the next di^i^i". 
Hence the 
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Beginning at the imiW figure, mark off the wJwh tine in perwda 
of two figures each ; find the greatest power containedin the Ic/l hand 
period, and subtract it from that period; to the reinainder annex the 
next period; for a new dividend, place the figure thus obtained as a 
quotient, and its doi^h as a divisor, and find how oft&t that q-mntilj/ 
is contained in the second partial dividend, omitting the hst figure ; 
annex the figure thns fomd to both divisor and quotient, muitipli/ 
and suhlract as in common division, amd to the remainder ann^ the 
next period; double the last obtained figwe of the divisor, and proceed 
as before till all the periods are exhausted, — */ there be a remainder, 
annex to it two ciphers, and the ftgwre thence obtained wUl he a 
decimal, m will every figure thereafter dbtwined. 



169 
1783 



797449 



1521 



1. To fmd the second root of 797449. 

Pirat, coiameacing witli tho units' il^ure, we diriJe tho liae into 

periods, via., 49, 74 aud 79, — we then note that the greatest sfjuare 

contained in 79 is 64j — this wo subtntfit 

from 79, and find 15 remaining, to which 

we annex the next period 74, and placo 

8, the second root of 64, in the quotient, 

and ita doahle IG as a divisor, and try 

how often 16 is contained in 157, which 

we find ti) be 9 times ; placing ih& 9 in 

both divisor and- quotient, wo multiply 

and subtract aa in common division, and 

And a remainder of 53, to which we annex 

the last period 49, and procecdinji; as 

before, we find 3, the last figure of the root, without remainder, mid 

now we have the complete root 893. 

2. This operation maybe illustrated aa follows : 
To find the second root of 273529. 

273529 500+30+3=523 
500x3=1000+20, or 250000 



1020 
1000+2X20+3=1043 



23529 
20400 



3129 
3129 
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3. To fiud tlie second root of 153G87. 

Here we obtain, by the eamo prooeas aa ia the last example, tho 
whole miinber 392, with a remainder ol' 33 , which can produoe only 
* I'raetioii. 



U^'e now annex two ciphers, 
placing the decimal point after 
the root already found, but as 
the divisor is not contained in 
tliis new dividend, wo place a 
cipher ia both quotient and di- 
"visor, and_ annez two ciphers 
more to the dividend, and by 
oontinuiug this process we find 
the decimal part of the root, and 
tho whole root is 392.n2!)-f . 



V8402 
78i049 



1587 
1&IJ4 



230000 
156804 



£X£ 



IBES. 



1. What is the second root of 279841 ? 

2. Whatiathosecondrootof 743841G4? 

3. What ia the second root of 459684 ? 

4. What is the second root of 785 ? 
B. What ia the second root of 1728? 

6. What ia the second root of 666 ? 

7. What is the second root of 123456789 1 



Ana. 529. 

Ans. 678. 

Ans. 28,01785+. 

Atts. 41.569219+. 

Ans. 25,8069+, 

Ans. 11111.11106+, 

8. What is the second root of 5 to three places ? Ans. 2 

9. What is the aide of a square whose area ia 19044 square 
feet ? Ans. 138 feet. 

10. What ia the length of each aide of a square field containing 
893025 square rods? Aws. 945 linear rods, 

The second root of a fraction ia found by extracting the roots of 
its terms, for nf=BXB sud therefore i/^|^^|/|-xf^6' So. 
also, i/i^l—l- Again, since -j//gi(j=-jPg=;.(l9, and .3 X -3— .09, the 
eecond root of .09 is .3. This foUowa from the rulea laid down for 
the multiplication oi' decimals. 

To find tlie second root of a decimal or of a. whole number and a 
decimal: 
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Point 00^ periods of two figures each from the decimal poin, 
towards ih^right arid left, adding a. ciphir, or a repetead, if the 
nv/mher of figures he odd. 

From whiit has been said, it is plain that every period, except 
tlio firat on the left, must oonaiat of two digits, and every decimal 
presnppoaea something going before, for .5 indicates the half of some 
unit under consideration, and .6 is equivalent to .50, and not to .05, 
from which it is obvious that the second root of .5 is not the rtiot of 
,fl5, but of .50, and therefore the second root of ,6 is not .3-J-, as 
the beginner w.iuld naturally suppose, but .7-]-, for ^+ ^ t''-' 
npprosimate root of .05. 



ADDITIONAL EXEKOIS 

n. What is the second root of .7 to five plax 

12. Find the second root of .07 to six jil-.naf 

13. Wtiat is the second root of .05 ■< 

14. What is the secoad root of .7 ? 

15. Find the second root of .5. 
IG. What is the second root of .1 ? 
17. What is the secoad root of .1 ? 
IS. What is the second root of 1.375 ? 

19. Whjt is the second root of .31 j 7 

20. What is the second root of 6.4? 

21. Find to fcvr decimal places v "^^'q- 

22. Find )/2 '» four ■loi^mal placea. 

23. Find the value of 1/3271.4^:07. 

24- Find the seoona root oi ,005 to EVa plfu. 

25. Find the aqujire root of 4.372594. 

26. What is the second root of .01 ? 

27. What is the second root of .001 ? 

28. What is the square root of .0001 ? 

29. Wbat is the second root of .000001 ? 

30. What is the second root of 19.0968 1 



!9 of decimals? 

Ans. .83666. 

Ans. 2G4575. 

Alls. .2236-1". 

Aqs. .8810-f-. 

Ar,s. ,74535-+-, 

Ana, .31622774-. 

Aqs. .3. 

Ana. 1.1726, £:c.« 

Ans. .61237, &o.* 

Ans. «.52982+. 

Ana. 1.7748. 

Ans. 1.4142. 

Ans. 57.196+. 

!S. Ana. 07071. 

Ans. 2.09107+. 

Ans. .1, 

Ana, 03162+. 

Ans. .01. 

Ans. .001. 



" The young studum would naturally expeot Uiat the decimal figures of 
l/l,375an(t |/.b75 wouldbellieaaiiie, butitisnotso. If it were so, i/I-f- 
i/.S75 would, be ei^aal to ^\.SJ5- That such is not (he case, may be shown, 
by a, very simple ezample. -^Ifi-j-^^^i-^-^^T, but / 3^+9— 1/25=5 
Lot it tie carefully observed, therefore, that tfia sum ofihe SEQond ropU is not. 
tlic same as tits seeond rout qf the swu. 
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OPSEATIOh 



4 
83 


19.09SS 
16 


4.37 trial. 
4.36 ti'uo. 


Trial 867 


309 

249 




Too great by 1 


e068 
60C9 




True 866 


6068 
51!Hi 





87a, 



Here wu find the remainder, 872, 
866, whiclrseema inconsiateiit with ordi 
observed that 



13 greater tlian the dinaor, 
dinary rules ; bat it mast bo 
e not seeking an exact root, but only the closest 
, to it. If the given fpiantity had been 
19.0969, we should have found an esnot root 4.37. The remainder 
872 being greater than the divisor, shows that the last figure of the 
root is too small by y^^^g, whereas 7 would be too great by j^^, and 
that S63 IB not a correct divisor but an approximate ono, and that 
the true root liea between 4.36 and 4.37. 

When the root of any quantity can be found exactly, it is called 
a perfect power or rational qvantity, but if the root cannot be found 
exactly, the quantity ia called irrational or surd. 

A number may be ratiooal ia regard to one root, and irrational 
in regard to another. Thua, 64 ia rational as regards -|/64^::^8, 
■^64^=4 and 1/64^2, but it is irrational regarding any other root 
expressed by a wholo number. But 64, with the fractional index §, 
i. e., 643, is rafional, because it has an even root as already shown. 

We may call 64* either theseoonlpowerofthotHrd root of 64, or the 
third root of the accond power. In the former view, the third root 
<rf 64 is 4, and the second power of 4 ia 16, and aeeordiBg to the 
second view, 64= ia 4096, and the tbitd root of 4096 ia 10,thoaaine 
as before. ^/Sl^^^S ia rational, and ]/81;=9 ia rational, but 81 ia 
not rational regarding any other root ; while y'25 is rational only 
regarding the second root, and f/B=^2 only regarding the third root. 
The second root of an even square may be readily found by ro- 
eolvlDg the number into its prime faetora, and taking each of tUcsQ 
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factors once, — tbc product will bo the root. Thus, 441 is3x3X'^X7 
and each factor taJren once in 3x7^^21, tho second root. Here let 
it bo observed, that if we used eaoh factor twice we should obtafn 
tho second power, but if we use each factor half the number of timea 
that it occurs, we shall have the second root of that power, 64 is 
2x2X2X2X2X3=2fi, i. e., 2 repeated six times as a factor gives 
the Dumber 64, and therefore half the number of these factors will 
^ve the second root of 64, or 2X2X2=8, and 2X2X2 multiplied 
by2x2x2^8x8=-64. 

As this cannot be considered more than a trial method, though 
oft«n espectitieue, we would observe that the smallest possible divisors 
should be used in every case, and that if the number cannot be thus 
resolved into factors, it baa no even root, and must be carried out 
into a line of decimals, or those decimals may ba red'ioed to common 
fraotions. 



THIRD ROOT OB CUBE ROOT. 

&s extracting the second root of any quantity is the finding cf 
what two equal factors will produce that quantity, so extracting the 
third root is the finding of what three equal factors will produce the 
quantity. 

By inspecting the table of third powers, it will be seen that no 
third power has more than three digits for each digit of the first 
power, nor fewer than two less than three times the number of 
digits. Hence, if the given quantity be marked off in periods of 
three digits each, there will be one digit in the first power for each 
period in tho third power. The left Land period may contain only 
one digit. 

I'rom the mode of finding the third power from the first, we can 
deduce, by the converse process, a rule for finding the first power 
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from the third. We know by the rulo of invohtion that tho third 
power of 25 is I'5625. If wc resolve 25 into 

20+5, ttiid perform the multiplication in that form, 
wo hiivo 20-1-5 

4004-100 

100+25 

400+200+25=(20+5)- 
20+5 

80004-4000+500 

2000+1000+125 

800O+GO00+1500+125=^C30+5)»=:15625 
Now, SOOO ib the tliiid power of 20, and 125 ia tho third powei 
of 5 ; also, 6000 la throe times the product of 5, and tho seeoiid 
power of 20, and 1500 is three times the product of 20, and the 
ECOODd power of 6. Lot a represent 20 and h represent 5, then 

«3=:203 = 8000 

Sfl'i =3X20'XB = 6000 

3 a i==3x20x5^ =- 1500 

^3=5 3 = 125 

15625 
By using these symbols we obtain the simplest possible method 
of extracting the third root of any quantity, aa exhibited by the 
subjoined Bcheme : 

Given quantity 15625 

a3^203^20x20x20 ^ 8000 

Bemdndcr 7625 

Sa* 6=3X20^x5 = 6000 

Remainder 1025 

3 a 6^^3X20X5- = 1500 

Bemaindcr 125 

68^5^=5X5X5 — 125 

From thia and similar examplus -we see that a nuinher denoted 
by more than one digit may be r^olved into tens and units. Thus, 
25 ia 2 tens and 6 units, 133 ia 12 tens and 3 units, and so of all 
numbers. 
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To find the third root of 1860867: 

As this number consists of three periods, the root will consist of 
three digits, and the first period from the left will give hundreds, the 
second tens, and the third units, and so also in case of remainder, 
each period to the right will give one decimal place, the first beiDg 
teaths, the second hundredths, &c., &c. 

We may denote the digite by a, b and c. 

a^lOO 1860867(100+20-1-? ^123 

a3=100»= 1000000 

l=3a^ i^3 «==fi,m!a=20+, 
and 30000X20= 

' remainder. 
3 a 6^^3X100X400= 120000 




i 3=20 3= 

Now (a+6)=120 •■. 3 (a-}-S)-=132867 remainder. 
43200, which is contained 3 times-f- 
in 132867, . ■ . te^3,and 3 (a+iyc^ 
=^3x120^x3=: 129600 



And 3 (cH-6) c-=3Xl20x9= 
And lastly, c3=33= 



Mark of the given number inpenods offhreejig'wres each 

Find the highest third pom^ contained in the left hand period, 
and subtract it from that period. Divide the remainder and next 
period hy three times (he second 'poixffr of the root thus found, and the. 
quotient will be the second term of tJie root, 

JProm the first remainder subtract three times the pTodacl of the 
second term, and the square, of the first, PLUS tlins times the product 
of the first term, and the square of the second, plus the third power 
of the second. 

Divide the remavider by three times the sfoa^re of the sum of the 
first and second terms, <md the ovatisiii inill be the third term. 
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Frrmi the last remainder subtract three, times (/le product of the 
term Inst found, and the square of the sum of the preceding terms, 
PLUS the product of the square of the last found term % the sum 
of tli£ pre/xdmg onesj rtua the third power of the last found term, 

EXER0IBE6 , 

1. What is the third root of 46658 ? Ans. 36. 

2. What ia the third root of 250047 ? Ana. 63. 

3. What is the third root of 2000576 ? Ans. 126. 

4. What is the third root of 5545233 ? Ans. 177. 

5. What is the third root of 10077696 ? Ans. 216. 

6. What is the tliirdrooi of 46268279? Ans. 359. 
"7. Wliat ia the thiril root of 85768121 ? Ans. 441. 

8. What is the third root of 125751501 ? Ans. 501, 

9. Wiiat is the third root of 153990656 ? Ans. 536. 

10. What ia the third root of 250047000 ? Ans. 830. 

11. What ia each side of a sciuivre box, tho solid content of whicli 
is 59319 ? Ans. 39 inches. 

12. What is tho third root of 926859375 ? Ans. 975. 

13. Find the third root of 44.6. Ans. 3.456+. 

14. What ia the third root of 9 ? Ans. 2.08008+. 

15. What is the length of each aide of a enbie vessel whose solid 
conterit is 2936.493568 cubic feet? Aiis. 1432 feet. 

U. Find the third root of 5. Ans. 1.7099. 

17. A store has its length, breadth and height all equal ; it can 
hold 185193 cubic feet of goods; what is each dimension? 

Ans. 57 feet. 

18. How many linear inches must each dimension of a cubic 
vessel be wliich can hold 997002099 eabic inches of water ? 

Ans. 999 inches. 

19. What is the third root of 1 ? Ans. 1. 

20. What is the third root of 144 ? Ans. B.241483. 
The third root of a fraction is found by extracting itic third root 

of the terms. The result may be expressed either a a common 
fraction, or as a deoiuial, or the given fraction may b*. reduced to » 
docauol, and the root extracted under that form. 
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1. What IB 


1 the thira voat of || ? 


AUE,|= 


^%7&. 






Otiicrwiso: 










13=421875. To find the thiM roofc of 


this we have 
70^= 




.421875070+. 05=.76 
343000 






3X70* XB = 
3X70 X5-= 

58= 


=73500 ■) 
: S250 


78875 remiiinJer. 
=r 7887& 

no reraaiirler. 







The third root of a iiiised quantity will be most readily found by 
rodueing the fractional part to the decimal fonu, and applying the 
general rule. 

It has been already explained that the second root of an even 
power may be obtained by dividing the given number by the Eiaallest 
possiblo divisors in Bucoession, and taking lialf the number of those 
divisors as factors. The same principle will apply to any root. If 
the given quantity is nut an oven power, it may yet be ibund approx- 
imately. If we take tlie number 46656, wo notice tliat as the last 
figure is an even number, it is divisible by 2, and by pursuing the 
same principle of operation we find six ttuos aa factors, and afterwards 
six tlmxa ; and, as in the ease of the second root, we take eatA factor 
hay the number of times it occurs, so in the case of the third root, 
we take ench factor one-third the number of times it oecars. 

The same prinoiple on which the extraction of the second and 
third depends may be applied to any root, the line of figures being 
divided into periods, consisting of as many %urcs as there are units 
in the index ; for the fourtli root, ceriods of four figures each ; for 
the fifth, five, fie, &c. Wo may remark, however, that thesa modes 
are now superseded by the grand diwooveiy of Losia'ithmio Oouiputar 
lioa. 
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A series is a succession of quantitiea increasing or deoreasiDg by a 
Common IKffeNfnee, or a Common fintw. 

Progression hy a Common Differenes forms a scries by the addi- 
tion or subtraction of the same quantity. Thus 3, 7, 11, 15, 19, 23 
ibrins a series inoreaang by the constant quantity 4, and 28, 21, 14, 
7, fbrjna a series decreasing by the coflStaKt quantity 7, Such a 
pKgression is also called an eqaidifferent series,* 

^ogression }>y a Common Ratio fonns a series increasing or 
dfioreaHing by multiplying or dividing hy the same quantity. Thua, 
3, 9, 27, 81, 243, is a series increasing by a constant multiplier ^ 
«Mid 64, 32, 16, 8, 4, 2, is a aeries decreasing by a constBOt divisor 3, 

^he quantities forming such a prt^ession are also called Con- 
iinttal Proportionals,* because the ratio of 3 to 9 is the same as tto 
ratio of 9 to 27, &c., &e. Erom this it is plain that in a progression 
by ratio, each term is a mean proportional between the two adjacent 
ones, and also between any two that are equally distant from it 

The first and last terms are called tlie Uxtremee, and all between 
them tte Means, 



PEOGBESSIOKf BT A COMMON DIFFERENCE. 



■r decreasing by a common difference, the 
sum of the extremes is always equal to the sum of any two that are 
equaLly distant from them. Thus, in the first esample 3-)-23^7-f- 
19^11+15=26, and in tie second 384- 7=21 +14^:^35. 

If the number of terms be odd, the sum of the estremes ia equal 
to twice the middle term. Thua in the series 3, 7, 11, 15, 19, 
3+19=^2x11^=22, and hence the middle term is half the sum of 



• The immea AritfisiKtical Frogression and Qwmeirical Progressitrn are 
oiten applied to quantities bo relaled-bnttliese terms are altogether inappro- 
priate. aa they wouid imlicatutiiattlic one liiM belonged solely to arithmetic, 
and lie otter solely to £-^ometrj, wleroaa, in reality, each holonga to boih 
theea braochea of Ecience. 
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PHOOEESaiON BY A COMMON DlfTEItENCE. 29'* 

In treating of progressions by difference or cquidifferent series, 
there are five things to be considered, vis*., the first term, the last 
terra, the eoramon difference, the numher of terms, and the sum of 
the aeries. These ate so related to each other that when any three 
of them ate kuown we can find the other two. 

Given the first term of a series, and the common difference, to 
find any other term. 

Suppose it is required to find the seventh term of the series 2, b^ 
8, &o. Here, as the first term is given, no addition is required to 
find it, and therefore six additions of the common difference will 
complete the series on to seven terms. In other words, the common 
difierencc is to he added to the first term as often as there are units 
in the number of terms diminished by 1. This gives 7—1^6, and 
6X3^^18, which added to the first term 2 gives 20 for the seventh 
term. If we had taken the series on the deseendiiig scale, 20, 17, 
14, &c., we should have had to subtract the IS from the fijst term 
20 to find the seventh term 3, The term thus found is usually 
designated the. last term, not because the series terminates there, for 
it does not, but simply because it is the last term considered in each 
'rom these illustrations we derive the 



RULE (1.) 
Subtract Ifrom tltenumberof terms, and multiply the remainder 
by ike cont/mon difference; tlhem if the series he an increasing one, 
add ike remtlt to thejlrat term, OMd if the series be a deeeeasing one, 
subtract it. 



To find the fifty-fourth term of the increasing series, the first 
term of which is 33f, and the common difference IJ. Hero 
54—1^53, and 53xli^66J, and 66J+33j^l(lO, the fifiy-fourtli 

Given 64 the first term of a decreasing series, and 7 the common 
difference, to find the eighth term. Here 8—1^7, and 7x7—49, 
and 64 — 49=15, the eighth term. 

KXEROISES. 

1. Find the eleventh term of the decreasing series, the first term 
of which is 248^, and the common diftcrenee 3J. Ans. 216J. 

2, The hundrcdtli term of a decreasing series is 392j, and the 
common difference is 3|, what is tlie last term ? Ans. 36. 
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296 AEITHMETia 

3. What ia the one-thousandth term of the series of the odd 
^ures? Ans. 1999. 

4. What ia the five-hundredth term of the scries of even digita 1 

Ana. 1000. 

5. What ia the Bixteenth term of the decreasing series, 100, 96, 
32, &c. ? Ans. 40. 



To find the sum of any equidifferent series, when tie number 
of terms, and either the middle term or the extremes, or two terme 
equidiatant from them, are given. 

We have seen already that in any such series tlie sum of the 
extremes is equal to the sum of any two terms that are equidistant 
from them, and when the number of terms ia odd, to twice the mid- 
dle term. Hence the middle term, or half the sum of any two terms 
tiqui-distant from the extremes, will be equal to half the sum of those 
extremes. Thus, in the series 2+7+12+17+22+27+33, we: 
have a^^irl^;=17, the middle term. It is plain, therefore, that; 
if we take the middle term and half the sum of each equi-diatant 
pair, the series will be equivalent tol7+17+17+17+17+17+17, 
or 7 times 17, which will give 119, the same as would be found by 
adding together the original quantities. The same result would be 
arrived at when the number of terms is oven, by taking half the sum 
of the extremes, or of any two terms that are cqui-diatant from them. 
From these explanationa we deduce the 
BULE (2.) 

MuMply the middle term, or half the sum of tlie extremes, or of 
(my tmo terrM that are egwMitant /roM them, hy the number oj 
terms. 

NoTB, — U the snm of &e two terms bo an odd number, it is generally 
more convenient to multiply bj thenumber of terme before dividiDg by 2. 

EXAMPLES. 

Given 23, the middle term of a series of 11 numbers, to find the 
Bum. Here we have onlyto multiply 23 by 11, and we find at once 
the sum of the series to be 253. 

Given 7 and 73, the extremes of an increasing serira of 12 num- 
bers, to find the sum. The aum of the extremes is 80, the half of 
whieliie 40, and 40X^2^^480, the snm required. 
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PEOGEESSION BY A COMMON DUTESESCE. 297 

Two equidistant terms of a sericf, 35 and 70, ure given in a 
Eeriea of 20 numbers, to find the sum of the series. In this case, we 
have 35+70^105, and 105x20=2100, and 2100-^2^^1060, the 
Bum required. 

EXEECISES, 

1. Find the sum of the series, consisting of 200 terma, the first 
t«rm being 1 and the laat 200. Ana 20100. 

2. What is the sum of the series whose first term is 2, an-i 
twenty.first 62 ? Ans. 073. 

3. What is the stim of 14 terras of the series, tho first term ol 
which is ! and the last 7 ? Ana. 53^. 

4. Find the sum to 10 terms of the decreasing series, the first 
term of which is 60 and the ninth 13. Ans. 360. 

5. A canvasser was only able to earn $6 during the first month 
he was in the business, but at the end of two years was able to earn 
$98 a month ; how much did he earn during tho two years, suppcsing 
the increase to have been at a constant monthly rate ? Ans. |1248. 

6. If a man begins on the first of January by saving a cent on 
the first, two on the second, three on the third, four on the fourth, 
&£., &c., how much will he have saved at the end of the year, not 
counting tlio Sabbaths? Ans. 8490,41. 

7. How many strokes doQS a clock strike in 13 weeka ? 

Ans. 14196. 

8. If 8| ia the fourth part of the middle term of a series of 99 
numbers, what is the sum? Ans. 3465. 

9. In a series of 17 numbers, 53 and 33 are equidistant from 
the extremes ; what is the sum of the series? Ana. 731. 

10, In a series of 13 numbers, 33 is the mlddlo term ; whatistJic 
sum / Ans. 429. 



To find the number of terms when the extremes tmd common 
difference arc ^ven : 

As in the rule (1), wo found the difference of tly, extrmxcs by 
multiplying by one less than tho number ot terms, and added iho first 
term to the result, so now we reverse the operation and find the. 
RtJLB (3.) 

lAvide the differetiae of the extremes hy tho amimon diffcrctux 
and odd I to the remit. 
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Given the extremea 7 and 103, and the common diffei'encB, 3, to 
find the numlior of teims. 

In this case we have 109—7=102, and 102-^3=34, and 
34-j-1^35, the namhor of terms, 

t:X£ItOISES. 

1. What is the number of terras when the estreitiea aro 35 and 
333, and the oouiivion difference 2 ? Ans. 150. 

2. Two equidistant terms are 31 and 32'J, and the onmrnon dif- 
ference 2 ; what is the number of terms f Ans. 150. 

3. The first term of n, fieries is 7, and tiie last 143, and the oom- 
mon difference J ; what is the number of terms ? Ans. 541. 

4. The first and kst terms of a series are 2^ and 35^, and tha 
common difference J ; what is the number of terms ? Ana. lOO. 

&. The first term of a series is ^ and last 12| and the common 
difference J ; what is the number of terms ? Ans. 25. 

Given one extreme, the sum of the wjiius and the number ol: 
terms, to find tho other extreme. 

This case may be solved by reversing Rule (2), for in it tha 
data are the same, eseept that there the second OKireme was 
given to iind the sum, and now tho sum is given, to find tho second 
tstreme. Therefore, as in that rulo we mitUiplied the sum of the 
extn?iji"'< by the number of terms and haloed the product, so now we 
mnst lioabh the sum of the series and (lieide by tho number of 
terms to find the som of tiie extremes, iitid from this snbtract tho 
given listreme, and the lemaindur will be the required extreme. 
This will illustrate tlie 

RULE (4.) 
Bioide twice the sum of the series hj the number of terms, and 
from the qiiotimt sahtract the glveit extremei and (he remainder will 
he therequlred extreme. 

EXAMPLE. 

Given 6050, the sum of a series, 1 the first term, and 100 tlie 
number of terms, to find the other extreme. 

Twice tlio sum is 10100, which, divided by 100, gives 101, and 
101 — 1=1100, the number of terms. 
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SEOGBESSION BY A COMMON DITFEREXCE. ■i'^y 

EXEKOISES. 

1. Given 50, the greater estreme of a decreasing Berics, 442, the 
rium, and 17 the number of terms, to tiad the other extreme. 

Ana. 2. 

2. If 121268 be the sum of a series, 8 the loss extreme, and 143 
the number of terms; what is the greater extreme? Axis. 1700. 

3. The sum of a series of 7 terms is 105, the greater extreme is 
21, and the number of t«rms 7 ; what is the less extreme ? Ans. 9. 

4. The sum of a series is 67Gj the number of terms 24, and the 
greater extreme is 47 ; wh.it is the ie^ extreme ? Ans. 1. 

6. The sum of a seriea ia 30204J, the greater extreme i!12, and 
the number of terms 193 ; what ia the less extreme ? Ans. 1. 

Given the extremea and number of terms, to find tlie common 
difference 

As explamed in the intro^nctlon to Rule (1), the number of 
tommon differences must be one less than the number of terms. It is 
obvious al^,^, that the sum of these differences constitutes the differ- 
ence between the extremes, and that therefore the sum of the diUcr- 
ences is the same aa 1 less than tlic number of terms. Therefore the 
differenoo of the extremes, divided by the sum of the di^'er&ices, will 
^ve one difference, i. e., the commou difference. This gives ua iho 

RULE (5.) 
Subtract 1 from the mmiber of ierms, mid Midde tha di'^ereiuz 
of t!ie extremes hi/ the remain dee. 



If the extremes of an increasing serial be 1 and 47, and the 
number of terma 24, we can find the common diffcreacs thus : — 
47 — 1=46, and 46-^23=^2, the common difference. 



1. If the extreme are 2 and 36, and tho number of terms 18; 
what the common difference ? Ans. 2. 

2. What is the common difference if the extremes are 58 and 3, 
and the munber of terma 12 ? Ans. 5. 

3. In a decreasing series given 1000 the less extreme, md 
1793 the greater, and 367 the number of terms, to find tho common 
difference. Ana. 2^. 
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SCO AEITHMETIO. 

4. If 6 and 60 ai-B the extremes in a seriea of 10 numbers, what 
is the common difference ? Ans. 6. 

5. What 13 the common difference in a decreasing series of 43 
terms, the extreoiea of whicL are 9 and 50 ? Ans. 1. 

There are flftceE other cases, but they may all be deduced from 
the five here given. 

We subjoin the Algebraic form as it is more satisfactory and 
complete, and also more easy to persons acquainted with thu symbols 
of that science. 

Let a bo the first term, d the oominon difference, n the number 
of terms, s the sum of the aeries ; the seriea will be represented by 
a+(a+d)+(_a+2d)+(_a+M')+&o., to { a+(r^l)d. | By in- 
epecting this scries it will be seen that the co-e£ioient of d is always 1 
less than the number of tOTma, for in the second term where d first 
appears, its co-effioient is 1, in the third it is 2, and therefore since 
u represents the number of terms, the oo-efficient of d in the last 
term is m— 1, and that term tJierefore is a-\-{n—l)d. If the series 
■were a decreasing one, that is, one formed by a succession of sub- 
ti'acfions, the last term would be a — In — i)d. 

To find the sum of an equidifferent series, 

We liave here s^^^+(a+d)+(a+2d)'\-(a-\-3^+ &0 

-}- 1 a-\-(n—l)d. I Since a+()i— l)ti is tho last term, the last 
but one will be a-\-(n-~2)d, and the last but two will be a+ {n—B)d, 
&a., &o. But the sum of any number of quantities is the same in 
whatever order they may be written, Let us therefore write this 
series both as above, and also in reversed order : 

s=a-\-ia+d)-{-(a+2d)+(a+3d}+(a+id)+&e 

^+[n~5)d+a+i^^2)d+a-\-0>—l)d. 

s=^+(n~l)d+a+{n—2)d+a+(n~3)d+&e 

(^^J^d)+(a+M-)+(a+2d)+(_a+d)+a. 

Adding the two members of the second to those of the first, 
we obtain 2s= j 2a+(«— l)dl + 1 2a+(n— 1)(^} + 1 20+ 
(b— l)d I -f I 2a^(n~l)d \ +&o., to m terms. 



.y Google 



PHOGEESSION By A COMMON DIFFEKEKCE. '6UL 

In the last espresaion all the terma ;ire the same, but thcto are 
n terms, aad therefore the whole will be 



2s=ni2a+(«^iyH and 

s=||2«+(^l).;| (1.) 

As we have used no single symbol to rcpreaont tho last term, we 
must now show how it may be obtained from the other data. Wo 
have seen that the last term is «-]-(» — l)d, whioh wa may danoti' 
by I, which will give us tho formnla 

This formula, in tlie casB of a deoreaaing sarias, \rili beconio 

i=«-(„-l)i, and goneruUj, 
i=i.±(^l)A(2.) 
Thia formula is the same as Rule (1.) 

Wa may modify (1) by (3) by substituting I for a-i-(n — 1)<?. 
Thus: 

^=l(a+l). (3.) 

This is a convenient form when the last term is given. Using I 
for the last term, we have five quantities to oonsidor, viz., u, I, if, 
M, s, and, as already stated, any tlu'ee of these being fciven, the other 
two can be found from (1) and (2.) 

To find d when a, I, n are giveo ; 
By (2.) l^a+(n-iy 

This finds the common difference, whea tha estremes and. num- 
ber of terms are given, and corresponds to Rule (5.) 
If a, n, s are ^ven, we have 

. ' . 2s~2an+)i (n-~l)d 
• , <i« (»-l)=2 (»-a,) 
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802 ABrrmrETio. 

If fi is to be found frctm «, d, s, we haw 
1)7(1.-1 s^^{2a+(«-l)^} 

.• . rf«2-t-m(3(t— ,i)z=2s 
And by BOivii^ this fjuadratio equation, we find 
_d—2a ±-j/ I Sds+ 2ar~d)^ | 



EXAMPLES. 

fiven a^6, (?=;4, jt=20, to find «■. 

First by (2) l=a+(n—l)d 
-=6+(20— 1)4 
=82 

ind hence by (3) s=^ 6+82) 



By (4) d^J^^ 

MIXED EXGB0ISS9. 

1. Given 70, the leas estrome, 10 tJie common diilerenoe, ana 
44 the numbev of tenns, to find the sum. Ana. 12540. 

2. What is the less extreme when the greater ia 679, the common 
differraoe 9, and the sum of the series 18915 ? Ans, 3. 

3. What ia the series when s=143, d^2, »=11 ? 

Ans. 3,5,7, 9, 11, 13, 15,&o. 

4. Given 4 and 49, the extremes, and 6 the number of terms, to 
find the series. Ans. 4, 13, 22, 31, 40, &o. 

5. If 120 stones are laid in a straight line, on level ground, ata 
regular distance of a yard and a riuarter, how far must a person 
travel tn pick them all up one by one and carry them singly and 
place them in a heap at the distance of 6 yards from the first, and In 
the same line with the stones ? Ans. 10 m. 7 fur.,27rdB., l^-yds. 

6. Insert three means between the extremes 117 and 477. 

Ans, 207, 297, and 387. 

' The other variations are left as exercises for the atudant, 
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7, A Conner agreed to ride 100 miles on condition of being paid 
1 cent for the first mile, 5 for the second, 9 for the third, and bo on ; 
how mucli did ho jret per mile on an average, how muoh for the last 
mile, and how much altogether? 

Ans. $1.99 per milo, S3.97 for the last, and ^199 for all. 

S. A man performed a journey in 11 days on horseback — the 
jirat day he rode 45 milea, but, his horse getting lame, he was forced 
to slaokea the pace at a certain rate per day, bo that on the lust day 
he made only five milos ; what was the length of the journey, and nt 
what rate did he slacken his Bpeed ? 

Ans. The journey was 375 milta, and the slackening of speed 4 
m. per day. 

9, Find the series of which 72 is the sum, 17 the first term, and 
number of terms 6. Ans. 17, 15, 13, 11, 9, 7. 

10, Tho Venetian clocks strike the hours for tho whole day ; 
how many strokes will one of these strike in a year. Ans. 109500. 

11. An Eastern monarch being threatened witii invasion, offered 
Ills commander-in-chief a reward equivalent to a mill for the first 
soldier he would enlist within a month, two for the second, three for 
the third, and so on ; the officer enlisted 999,999 men ; what was 
hisj-eward equal to in our money. Ans. $499,999,500. 

12. One hundred sailors were drawn up in line at a distance from 
each other of 2 yards, including the breadth of the body — the pay- 
master, seated a distance of two yards from the first, sent a lieutenant 
to hand to the first a sum of prize money, then back again to the 
second, nnd so on to each singly ; how for had the lieutenant to walk ? 

Ana, 11 miles, 3 fur,, 32 rods, 4 yds. 



PROGRESSIONS BY RATIO. 

There ai^ in progression by ratio, as in pri^ession by difference, 
the same five quantities to be considered, except that in place of a com- 
mon difference we have a common ratio ; that is, instead of increase 
or decrease by addition and subtraction, we have increase or decrease 
by multiplication or division. If any three of these are known the 
other two can be found. 

Wo have noticed already that if any quantity, 2, be multiplied by 
iteelf, the product, 4, is called the square, or second power of that 
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quantity ; if this be again nmltipiied hj 2, tlio product, 8, is oalieil 
the cuhR, or third power of that quiintity ; if this again be multi- 
plied by 2, the product is called tke fourth power of that quaa- 
tity, and ho on to the fiftli, sixth, &o., powera. To show' the 
ehort mode of indicating this, let us tako 3x2X3X2x3=243. 
J?or brevity this is written 3'^, which means that there are 5 factory 
all 3, to be continually multiplied together, and 5 is called the index, 
because it indicates the number of equal factors. 

Given the first term and the common ratio to find the last pro- 
posed term. 

Let it be required to find the sixth term of the inorej^ng series, 
of which the firwl term is 3 and the ratio 4. 

This may obviously be found by auccessiva laultipUcations of tha 
first term, 3, by the ratio, 4, — thus : — 

B^^lst terra. 
3X4= 12=2nd terra 
12X4= 48=3rdterm. 
48x-l= 193:z^4th term. 
192X4— 768^5th term. 
738x4=3072^6th terra. 
The series, therefore, is 3, 12, 48, 192, 768, 3072. From tbis, it 
is plain, that as to find the last of 6 terms, only 5 multiplications oi 
die first are required, in all oases the number of multiplications will 
be one leas than the number of terms. But to multiply five timea 
y 4 is the same aa to multiply by 1024, the fiftli power of 4, f« 
!X4X4X4X4^1024, and 1024x3=^072.* 
This irives us the general 

BULi (1.) 
Multipli/ the first term bj tliat powef of tke givm ratio which 
is a imit less than tha number of terms. 

If the aeries be a deercasin^ one, divide instead of multiplying. 

EXAMPLES. 

Given in a series of 12 numbers, the first term 4 and the ratio 2, 
to find the last term. 

Since 11 is one less than the number of terms, we find the 11th 
power of 4, which is 2048, and this, multiplied by the first term, 4, 
gives 8192 for the twelfth terra, 

' For the abbreviated moila see Involution. 
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Qiveu the nintli term of a decreasing series, 39366, and the 
ratio 3j to find the first t«rm. 

As there are 9 terms, we take the Sth power of the ratio, 3, 
wtSch we find to be 6561, and the fiiat t^riii :i03664-6581— 6, the 
■ first term. 

EXERCISES, 

i. What is the ninth term of the increasing series of ^vMoh 5 is 
the first tcnn and 4 the ratio ? Ans. 327G80. 

2. What is the twelfth term of the incrcflsiDg series, the first temi 
of which is 1 and the ratio 3 ? , Ads. 177147. 

'i. In a decreasing series the first term is 78732, the ratio 3, and 
flie number of terms, 10; what is the last tunii? Ans. i. 

4. What is tha 30th term of an increasing series, the first of 
vhich is 1.06, and also the ratio LOG ? Ans. 3,207135. 

J. .^.a a decreaBing series the first term la 126.2477, the ratio 
1.06; -what is the last of 5 terms? Ans. 100, 

Given the estremes and ratio, to Sod the sum of the series. 

It is HOl easy to give a dii'ect pmof of this rale without the aid 
of Algebra, but the following illustration may be found satisfactory, 
and, in some sort, bo accounted a proof. 

Let it be required to find the sum of a series of continual pro- 
portions, of which the first term is 5, the ratio 3, and the number of 
terms 4. 

Since 3 is the common i^tio, we can essilj find the t^rms of tKe 
series by a succession of multiplications. These are — 

5+15+45+13i>, and the sum is 20O 
15+45-^135+405 
400 

Lei us now multiply each term by tiie ratio, 3, and, for conTe- 
uieuee and clca"ness, place each term of the second line below that 
one of the first to which it is equal. Lot us now subtract the upper 
from the lower line, and wo find that there is no remainder, escopt 
the diflcienee of the two extreme quantities, viz,, 400, Now, it will 
be seen thit this rcmaijider is exactly double of the sum of the 
series, 200 and consequently 400 divided by 2, will give the sum 
200 Also, 405 is the product of the iast term by the ratio, and 400 
is the diffeieuce between that product and tbe first term, and the 
divioor, S, 13 a unit less than ti.e ratio, 3, Henea tbe 
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a CLE !,2.) 
Multiply the last term by the ratio, from this product subtnu:t 
the first term, mtd divide the renwmder by the mtif/, diminished by 
amity. 

EXAMPLE. 

Given the first term of an iDcrcasing series, equal 4, the ratio 3, 
and the niimber of terma 6, to find the sum of the series. 

'By the former rule we find the last term to be 972, This, mul- 
tiplied by the Ririo, gives 2916, and the first ( xtrenie, 4, subtracted 
from this, leaves 2912, and this divided by 2, whiohiHllessthan the 
ratio, gives 1466, the sum of the series, 

EXERCISES. 

1. "Whtit is tlie sum of the series, of which the less extreme is 4, 
the ratio 3, and the number of terms 10 ? Ans. 118096. 

2. What is the sum of the series, of which 1 is the less extreme, 
2 the ratio, and 14 the number of tormi ? Ans. 1G383.. 

-3. What is the sum of tho series, of which the greater extreme 
h 18.42015, the less 1, and tho ratio 1.06 ? Ans. 308.755983. 

4. A cattle dealer offered a farmer 10 sheep, at the rate of a mill 
for the first, a cent for the second, a dime for tho third, a dollar for 
the fourth, &iO., &c. ; in what amount was he " taken in," supposing 
that each sheep was worth «ll.lll t Ans. |1111100.00. 

.£. What is the sum of six terms of the series, of which the 
i^realer Extreme is J and the ratio | ? Ans. |^||, or laVi^- 

To find the ratio when the extremes and number of terms are 
0veD: 

Let it be required to find the ratio when the extremes are 3 and 
192, and the number of terms 7. This is effected by simply 
reversing the first rule, and therefore we divide 19*3 by 3 and find 
64, and take the 6th root of 64, which is 2, the ratio. Hence the 

E U L E (3.^ 

Ifivide the greater cxtr&ne by the less, and find that root of the 
^uotimt, the intkx of which is one less than the nuwht^ of terms. 

EXAMPLE, 

If the greater extreme is 1024, and the less 2, and the number 
ot Wrms 10, we divide 1024 by 2, and find 512, mid then by 
extracting the ninth root of 512, we find the ratio, 2. 
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EXERCISES. 

1, If the first yearly iJivideiid of a joint stock company te $1, 
tnd the Jividends inerease yearly, so as to form a series of continual 
proportionals, wkat will all amount to in 12 years, the last dividend 
being $2048, and what will be the ratio of the increase ? 

Ans. ratio, 2 ; sum, $4095. 

2. What is^tho ratio, in tie series of which the less extreme is 3 
and the greater 98034, and the number of terras 16. Aas, .196605. 

3. What is the ratio of a series, the extremes of which are 4 and 
324, and the numher of terms 5 ? Ans. 3. 

4, What is the ratio of a series, the number of terms being 7 
and the extremes 3 and 12288 ? Ans. 4. 

B. In a series of 23 terms the extremes are 2 and 83S8608'; 

what is the ratio ? Ans. 2. 

To insert any number of means between two given extremes j 
Find the ratio Sy Bale (3), and multiply the first cxtreine hf 

this ratio, wid the second will he ohfamed, and divide the last hy the 

ratio, and the lust but one miU he obtained; continue this operation 

WiHl the required term or terras he procured. 
"NorE.T-A meiiB pvoportionul ia found, by tofciiia ihi sguare rml of tlie pro- 

dwef qf the extremes. 



Let it be required to insert between the extremes 6 and 1280 
three terms, so that the numbers constituting the seiies shall be con- 
tinual proportionals. 

The numb3r of terms here ia 5, and hence, by Kule (3), we find 
tbe ratio to be 4, and 5 multiplied by this will give the second term, 
20, and that again multiplied by 4 will give 80, the third, and that 
^ain multiplied by 4 will give the fourth term, 320, so that the 
fuD series is found to be 5, 20, 80, 320, 1280. The same result 
would be found by dividing; the greater exti'eme by i, and so on 
downwards, thus : 1280, 320, 80, 20, 5. 



1, Between 5 and 405 insert three terms, which shall make the 
(rholo a series of continual proportionals Ans. 5, 15, 45, 135, 405. 

2. Insert between ^ and 27 four terms to form a series, and p-iva 
flie ratio. Ratio, 3 ; series, g, J, 1, 3, y, 'Zt. 



.y Google 



i*Oy ARITHMETIC. 

3. What three numbovs inserted hetween 7 and 4375 will form 
a series of continual proportionala ? Ana. 35, 175, 875. 

4. Wliat is the moan proportional between 23 and 8464 ? 

Ans. 44i,21G4+. 

5. Find a mean proportional between ^^ and |, Ans, ^J. 

ALOEBEAf C P O EM. 

Let a represent tho first term, it the lost, r the ratio, m the num- 
ber of terms, and s the sum. 

Then s=a+aj-+«r2-|-ar3-|-arH&e a/'^-s +a/"- ' . 

Multiplying the whole equation by v, we obtain 

rs:=ar-\-wi^-\-w^-\-a,r^-\-ar''-\-hii OT"~'-|-a?^. 

Bats=ax-j-ar+a)'^+a)'34-(jj'*+uJ'''-j-&<i ar'^', 

Sabtractiog, we obtain 

■n — «=;«(;■— l)=raj-'' — a, and tlierefore 

.=°^ (1.) 

But we found the last term of the series to be rfc""', calling this 
?, we have from (1.) «=^ (2.) 

If r is a fraction, f' and ar" decrease aa « increases, as already 
shown under the head of fractions, so thut if n bBCume indefinitely 
great, at' will become unass^nably small, cowipared ivith any finite 
quantity, and may be reckoned as nothing. In this case ,1; will 
become s^^j^^^t^t. C^-) 

By this formula we can find the sum of any infinite scries so 
closely as to differ from the actual sum by an amount less than any 
asH^nable qi.„ntity. ThU is called tho limit, an expression more 
Blriotly correct than tlie sum. 

From the formula s^^^^, any three of the quantities a, r, T, s 
bdng giTen, tlie fourth can be found. 

Let it be required to Und tho sum of tho scries l+^+i+i+ 
Sie., to infinity. 

Here a=l and r=J . ■ . s^^l— 1~ ^1 X2=2. Therefore, 2 
is the number to which the sum of the series continually approaches, 
by the increase of the number of its terms, and is the limit from, 
which it may ha made to diifcr by a. (juantily less than any assignable 
quantity, and h also the limit beyond which it cau never nass. 
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PE0GEESSI0K3 BX EATIO. 309 

By adding the first two terms, we find l-]-J=|:=2 — ^=^1J. 
By adding the first three terms, we find ^-^^='1=2—1=1^. 
By adding the first four terms, we find |-|-^=^^-=:^2 — 1^=1^. 
By adding the first five terms, we find ■'g'>"4-j'a=f a=2 — ■^= 

m- 

By adding the first sis terms, we find |J-|'b^^sI=^^ — s's^^ 

It will be observed here that the diflerence from 2 is continually 
decreasing. The next term would difi'er from 2 by ^^, and the next 
by ylg, &o,, &o. Thus, when the series is carried to infinity, 2 may 
be taken as the som, because it diflers from the actual sum by a 
quantity leas than any assignable quantity. 

EXAMPLES. 

To find the sum of the first twelve tennaoftlie series 14-3+9+ 
27+&C.: 

Hereoi=l, r=i, 

And s— ^^^^|-rilt ^ ^ ? . ? - l L 1 1i:l =265720. 

To find the sum of the series 1, — 3, 9, — 27, &0., to twebe terma, 

K— ~ '^7- r ' ^— '^" 'Ft ' ^ ''" ■■■=— 132860. 

In the caso of infinite series, if a is sought, s and r being given, 
we have from (3) a-,=s (1 — r), and if »• is sought, a and s being 
^veujWe have »-;^^''or 1 — -. 

JSXEaCISES. 

1. Find the sum of the scries 2, 6, 18, 54, &c., to 8 terms, 

Ans. 6560. 

2. Find the sum of the infinite series J — J+ts — -h- Observe 
here r=— ^. Ana. |. 

3. What is the sum of the series 1, ^, I, &c., to infiuity ? 

Ans, -|. 
i. Find the sum of the infinite series 1 — 1-|— ri— if^+^o. 

Ans. 3. 

5. What is the sum of nine terms of the series 5, 20,80, &c.? 

Ans. 436905. 

6. Find the sum o£ j/^+^y^+ko., to infinity. 

Ans. -i/l — 1. 

7. What is the limit to which the sum of the infinite series f , ^, 
J, I, &C., continually approaches ? Ans. |. 
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310 AEITHMETIC.' 

8. Wliat is the sum often terms of the eeriea 4, 12, 36, &o. ? 

Ans. 1181)96. 

9. Insert three terms between 39 and 3159, so that the whole 
shall be a aeries of eontimia] proportionals. 

Ans. 117, .351 and 1053. 

10. Insert four terms hetween ^ and 27, so that the whole shall 
form a series of continual proportionals. Ans. J, 1,3, 9. 

11. The sum of a series of continual proportionals is 10^, the 
first term 3| ; what is the ratio ? Ans. %,• 

12. The limit of an infinite series is 70, the ratio | ; what is the 
first term ? Ans, 40. 

AWNITITXES. 

The word Annuity originally denoted a sum paid annuaUj/, and 
though such payments are often made haif-yeajly, quarterly, &o., still 
the term is applied, and quite properly, because the calculations are 
Biafle for \ho year, at what time soever the disburseracnts may be 
made. 

3y the term armtiities certain is indicated such aa hare a &ssS 
time for their commenoement and tormination. 

By the term annuities contingent is meant annuities, the com- 
mencement or termination of which depends on some contingent 
event, most commonly the death of some individual or individuals. 

By the term annuity in reversion or deferred, is meant that the 
person entitled to it cannot en1«r on the enjoyment of it till after the 
lapse of some specified time, or the occurrence of some event, gener- 
ally the death of some person or persons, 

An annuity in perpetuity h one that " lasts tor ever," uud there- 
fore IS a Bj)Eeies of hereditary property. 

An annuity forborne is one the payments of which have not 
been made when due, but have been allowed to accumulate. 

By the amount of an annuity is meant the sum that the principal 
and compound interest will amount to in a given time. 

The present worth of an annuity is the sum to which it would 
amount, at compound interest, at the ead of a given time, if forborne 
for that time. 

Tables have been constructed showing the present and final 
valacs per unit for different periods, by whidi.tho value of ajiy 
annuity may be tbund according to the fc 
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To find either the amouat ir the present value of an annuity,^ 

Multiply the value of the unit, m fom,d in the tables, b^ the 
number denftlng the animiti/. 

Jf the annuity be in perpetuity, — 

JHvlda the annuity by the uumbif dfmting the mtemt of ihi 
vmitfor mie year. 

1£ tlie annuity be in reversion, — 

.Find the value of the unit up to the date of commenc^ieitt, imd 
also to the date of teTminaHon, and multiply their difference by the 
mmber denoting the aitnuity. 

To find the annuity, the time, rate and present worth beiog 
given. 

Dicide the present worth by the worth of the unit. 

Tables are appended varying from 20 to 50 yeara. 

EXAMPLES. 

3^0 find what an annuity of $400 will amount to in 30 yeara, at 
3^ per cent. 

We find by the tables the amount of $1, for 30 yeara, to be 
$51 .622677, which multiplied by 400 gives §20649.07 nearly. 

To find the present worth of an annuity of 1100 for 45 years, at 
3 per cent, 

Bj the table we find 824.518713, and this multiplied by 100 
gives 62451.83. 

To find the present worth of a property on lea,se for ever, yielding 
$600, at 3^ per cent. 

The rate per unit for one year is .035, and 600 divided by this 
gives $17142.86. 

To flad the present worth of an annuity on a lease hi reversion, to 
commence at the end of three years and to last for 5, at 3^ per oeat. 

By the table we find the rate per unit for 3 years to he $2.801637, 
and for 8 years, the time the lease empires, 86.873956 ; the differ- 
ence is $4.072319, whioii, multiplied by 300, gives 81221.70. 

Given $207.90, the present worth of an annuity continued for 4 
years, at 3 per cent., to find the annuity, 

By the tables, the value for |1 is $3.717098, and $207.90, 
divided by this, gives $55.93. 
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AEITJIKETIC. 
TABLE. 



X ahmhi tutkuves 





COKPOUHD 


[NTEBEST FO 


1 AS-Y NDMB 


EE OP YBiHi 


NOT BZCEE 


nraa m-TY. 


1 


3 per cent-. 3J percent. 


I m cent. 


5 per cent. 


G per cent 


■ per ceul 


I 


1.000 000 


1,000 000 


1.000 odO 


1.000 CO'i 


1.000 000 


1.00 J 03-. 


2 


2.033 OOO 


2.035 000 


2,040 000 


3.050 000 


2.060 OOO 


3.070 000 


3 


3.090 eoo 


3.10S £25 


3.121 600 


3.152 500 


3,183 600 


3Jil4 900 


4 


4.183 027 


4,214 043 


4246 464 


4310 125 


4,:,74 616 


4.439 943 


5 


5.309 136 


5,'J62 4G6 


5.416 323 


6.625 631 


6.637 093 


6.750 735 




6.168 410 


6.660 152 


6.632 975 


6.801 913 


6.975 31p 


7.153 291 


1 


7.662 462 


7.77S 408 


7.898 294 


&142 008 
9.519 109 


8,393 838 


8.654 02J 




8.892 33G 


9.051 687 


9.214 226 


9,897 4GB 


10.259 80i 


9 


10.159 lOfi 


10,368 406 


10.ri82 795 


11.020 564 


11,491 316 


11.977 98i 


10 


11.483 R79 


11.731 393 


12.006 107 


12.577 89 


13.180 795 


13.816 44ij 


u 


12.807 i 96 


13.141 992 


13.486 351 


14.206 78 
15.917 12 


14.971 643 


15.783 693 


12 


14.192 030 


14.601 962 


15.025 805 


16.869 941 


17.88845. 


13 


15.G17 790 


16,113 03(1 


16.626 838 


17.712 98S 


18.882 136 


20.140 643 


[j 


17.086 324 


17 .676 9Si. 


18.291 9U 


19.598 632 


21,015 06G 


22.560-488 


15 


18ige 914 


19.235 681 


20.023 58( 


21.578 564 


23.275 970 


25.129 02i 


16 


20 156 881 


20.971 030 


21.824 531 


23.057 493 


25.670 528 


27.888 054 


17 


21.731 588 


22.705 016 


23.697 512 


23.840 366 


28,212 880 


30.840 217 


m 


23.414 43: 


24,499 691 


25.645 413 


28.132 385 


30,905 653 


33.999 033 


10 


25.116 sas 


26.357 180 


27.671 229 


30,539 004 


33.750 ii9i 


37.378 965 




28.870 374 


28.279 682 


29.778 079 


33,065 954 


36.736 591 


40.995 492 


ai 


2a676 486 


30.209 471 


31.9G9 202 


35.719 252 


39.992 727 


44.866177 


22 


30.6S6 780 


32.32S902 


34.247 970 


38,505 214 


43.392 290 


40.005 739 


23 


32.452 884 


31.460 414 


36.617 889 


41,430 475 


46.99S.838 


6S.43S 141 


21 


31438 470 


36,666 538 


39,082 604 


44.501 999 


50.816 677 


68.176 671 


E5 


36.459 264 


38.949 857 


41.645 908 


47.72T 099 


54.864512 


63.249 030 


2G 


38.553 042 


41.313 102 


44,311 746 


61.113 454 


69.156 383 


68.676 47q 


27 


40.709 634 


42.759 060 


-^7.084 214 


64.669 126 


63.705 766 


74.483 e2S 


28 


42^30 928 


46.290 627 


49.967 683 


58.403 583 


68.528 112 


80.607 cn 


29 


45.21S 850 


4&010 799 


52.966 286 


63.322 712 


73.639 798 


S7.S46 521' 


30 


47.676 416 


51.622 677 


66084 938 


66.438 848 


79.058 186 


94.460 786 


31 


60.002 678 


64,429 471 


69.328 335 


70.760 790 


84,831 677 


102.073 041 


32 


62.602 759 


67,334 602 


62.701 469 


75.293 829 


90;8d9 778 


110.218 154 


33 


66.077 841 


60.341 210 


66.209 527 


80.063 771 


97.343 165 


118.933 425 


3i 


67.730 177 


63.453 152 


69.857 909 


85.066 959 


104.183 755 


128.238 765 


35 


60.432 082 


66,674 013 


73.652 225 


90.320 307 


111.4S4 780 


138.236 S7£ 


36 


63.271 944 


70.007 603 


77.598 314 


05.833 S23 


119.120 867 


148.013 460 


37 


66.174 223 


73,457 869 


81,703 246 


101.628 139 


127.268 119 


160.337 400 


38 


69.159 449 


77.028 895 


85.970 336 


107.709 646 


135.901206 


172.661 020 


39 


72.234 233 


80.721 90G 


90.409 160 


lli09B 023 


145.058 468 


186.640 292 


40 


75.401 260 


84.550 278 


95.025 elC 


120.799 774 


161.761 966 


199.6SS 112 


41 


78.663 298 


88.509 637 


99,528 536 


127.839 76 


166.047 SSI 


314.609 670 


42 


82.023 196 


92.607 371 


104.819 B98 


135531 75 


176.960 645 


230.632 240 


43 


85.483 892 


96.848 629 


110.012 382 


142.993 338 


187JS07 677 


247.776 406 


a 


89.048 409 


10L238 331 


U5.fl2 877 


I6L143 00 


199.768 032 


266.120 851 


45 


92.719 861 


105.781 673 


121.029 392 


169.700 15 


213.743 614 


286.740 311 


4.6 


90.501 457 


110.484 031 


126.870 568 


168.685 1« 


226.608 12S 


306.761 763 


47 


100.396 501 


116.350 B73 


133.9*5 390 


178.119 43 


241.098 612 329.224 386 


48 


104.408 396 


120.388 297 


139.263 206 


188.023 39 


356.664629 353.270 093 


49 


108.540648 


125,601 846 


145.833 734 


198.426 66 


272.958 401 378.999 COO 


50 


US.79S 8S7 


130,999 910 


153.617 08'' 


:09,347 97 


290.335 905 406.628 929 
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TABLE, 



\'KOr'i'V oy ONB Tt 



1 3 percent 


SJpercen 


IpecoeDt 


" per cent 


a per cent 


7 per cent 


1 


1 


0.970 874 


0.9C6 184 


0.961 538 


0.1152 C81 


0.943 S9G 


0,931 57!) 


a 


1.913 470 


1.890 694 


1.886 095 


1.650 410 


1.833 303 


1,808 017 


2 


3 


2.SJ8 611 


2,801 037 


2.776 09! 


2.723 348 


3.673 Oil 


3.624 311 


a 


i 


3-717 098 


3.673 079 


3^29 895 


3.546 851 


3.4G5 IOC 


3,387 209 


i 


a 


4.579 707 


4615 052 


4.151 832 


4.329 477 


1.213 364 


1,100 196 


5 




5.417 191 


6.328 6S3 


5.243 137 


5.076 693 


4.917 S21 


4.766 637 


6 


7 


0.230 283 


6.U1 614 


6.003 055 


5.786 373 


6.583 381 


6.389 286 




8 


7.019 692 


6.873 956 


6,733 716 


6.163 213 


6.209 744 


5.971 295 


S 


9 


7.786 109 


7.607 687 


7.135 332 


7.107 823 


6.801 692 


6.815 228 


9 


10 


a530 203 


8,316 605 


alio 89b 


7.731 735 


7.360 087 


7.023 677 


10 


11 


9.252 621 


9.001 661 


8.760 477 


8.306 111 


7.886 876 


7.498 669 


n 


12 


9.954 004 


9.663 334 


0.385 071 


8.S63 353 


ases 844 


7.943 671 


13 


13 


10.634 fiSS 


10.302 738 


9,985 648 


9.S93 573 


8.852 683 


8.367 635 


13 


11 


109G 073 


10.920 530 


10.563 123 


0.898 611 


9.291 984 


8.745 452 


U 


15 


11.307 935 


11.617 111 


11.118 387 


10.379 668 


9.712 319 


9,107 898 


15 


16 


13.661 loa 


12.091 117 


11.652 39£ 


10.837 770 


10.105 895 


9.446 633 


L6 


IT 


13.166 118 


12,691 831 


12J65 66S 


lL27i 066 


10.477 280 


9.783 306 


17 


18 


13.753 513 


13,189 683 


13.658 297 


11.689 687 


10.827 603 


10.069 070 


IB 


19 


14.323 79B 


ia709 837 


13.133 939 


12.085 321 


11.168 118 


10.335 578 


19 


20 


14,877 475 


14.313 403 


13.590 326 


13.163 210 


11.469 421 


10.593 997 


20 


21 


15.415 024 


14.697 871 


11.029 160 


12.831 153 


11.764 077 


10.835 637 


31 


22 


15.936 917 


16.167 135 


14.451 115 


13.163 003 


12.041 682 


11.061 241 


22 


23 


16.443 608 


15.620 410 


14,856 843 


13.483 574 


12.303 379 


11.373 187 


23 


2i 


10.935 ei2 


16.058 36 B 


15.346 96 


13.788 642 


12.660 368 


11.169 334 


24 


25 


17.413 118 


16.181 616 


15.622 080 


14.093 046 


I2.7S3 S56 


11.653 683 


25 


26 


17.876 812 


16.890 363 


16.983 76B 


11.375 185 


13003 166 


11.825 779 


26 


27 


18.327 031 


17.285 365 


16.320 586 


14.643 034 


13210 634 


11.986 70 


27 


28 


iaT64 108 


17.667 010 


16.663 063 


11.898 127 


13.108 164 


12.137 11 


38 


29 


19.1S8 455 


18^35 7S7 


16.983 716 


15.141 07i 


13.690 731 


13.277 67 


29 


39 


10.600 441 


ia392 045 


17.392 033 


15.372 461 


13.764 831 


12.409 04 


30 


31 


20.000 428 


la736 276 


17.688 494 


15.692 811 


13.929 086 


12.631 81 


31 


32 


20.338 766 


19.068 SOS 


17.873 652 


15.802 677 


14.08* 048 


12.646 65 


S2 


33 


20.765 792 


19.390 208 


18,117 646 


16.002 B49 


14.230 230 


12.768 790 




34 


21.131 837 


19.700 664 


laill 198 


16.192 204 


14.368 141 


12.854 009 


a 


35 


31:487 220 


20.000 681 


laeei 6i3 


16.374 194 


14.198 316 


13.947 673 


36 


36 


2L832 252 


20.290 404 


ia903 282 


16.646 852 


(4.630 987 


13.035 208 


3C 


37 


22.167 235 


20.570 S25 


19.142 679 


16.711 287 


11.736 780 


13.117 017 


37 


38 


22.492 462 


2a84a 087 


19.367 864 


ie.8S7 893 


11,646 019 


13.198 473 


38 


39 


22.808 215 


21.103 500 


19.684 186 


17.017 041 


14.949 075 


13.364 938 


39 


40 


23.1U 772 


21.8iB 072 


19.792 774 


17.159 08C 


15.046 397 


13.331 709 


40 


41 


23.412 400 


21.699 Ifl 


19.993 0S2 


17.294 808 


15.138 016 


13.394 130 


41 


42 


23.701 359 


21.834 883 


30.185 627 


17.423 208 


15.224 543 


18.153 419 


42 


43 


23.981 802 


22.062 689 


2ft370 795 


17.545 012 


16.306 173 


13.506 962 


43 


44 


24.254 274 


32582 791 


20.548 841 


17.663 773 


15.383 182 


13.557 908 


44 


45 


24518 713 


22.495 450 


20,720 040 


17.774 070 


15.455 832 


13.605 522 


45 


46 


24.775 440 


22.700 91fi 


20.884 654 


17.880 067 


15.531 370 


13.650 020 


16 


47 


25.0i4 708 


22.899 438 


21,042 936 


17.981 016 


16.589 028 


13.691 608 


47 


48 


25.266 707 


23.091 244 


21.195 131 


18.077 158 


16.660 037 


13.730 474 


43 


19 


25.501 657 


23.376 564 


31,341 473 


iaifi8 723 


15,707 573 


13.766 799 


49 


50 


25.729 764 


23.455 618 


31,482 185 


laass 935 


15,761 861 


13.600 746 


50 
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PARTNERSHIP SETTLEMENTS, 

The ciroumstanees under wtieh pELrtnevships aro formed, the 
conditions on which tbay are made, and the causca that lead to their 
dlasolutioa, are so varied that it is imposaiblo to do more than give 
general directions deduced from the cases of most common oocuc- 
reaee. In forming a partnership, the great requisite is to have the 
terms of agreement espresseJ in the most cloai- and yet concise lan- 
guage possible, setting forth the sum tuvosted by each, tho duration 
of partnership, the share of gains or losses that fal! to each, the 
aum that each may draw from time to time for private purposes, and 
any other circumatancos arising out of the pecuUaritiea of each case, 
i'he ease and satisfaction of making an equitable settlement, in eaaa 
■of dissolution, depends mainly on tho clearness of the originai i^ree- 
ment, and hence the necessity for ila being distinct and explicit. 
Even when no dissolution is contemplated, settlements should be 
frequently made, in order that the parties may know how they stand 
to each other, and how the business is succeeding. This is of great 
importance in preserving unanimity and securing vigour and regii- 
lari^ in aJl the transactions of a mercantile house. 

A dissolution may take place from various causes. If the part- 
nership is formed for a term of years, the expiration of those years 
uecessarOy involves either a diaaolution or a sew agreement. The 
deatli of one of the partners may or may not cause dissolution, for 
the deceased partner may have, by his will, left his share in the 
busmess to Ms son, or some other relative or friend. In no case, 
however, can an equitable settlement be made, except h^ the mutual 
consent of the parties, or else in exact accordance with the terms of 
agreement. It is also necessary that when a dissolution takes place 
public notice should be given thereof, in order thy,t all parties having 
dealings with the firm may bo apprized of the change, and have their 
accounts arranged. Eor the same reason, it is necessary that som? 
one of the partners, or some trustworthy accountant appointed hy 
them, should be authorized to collect all debts duo to the iinn, and 
jay all accounts owing hy it. 

Piirtnerships are sometimes formed for a specific speculation, and 
thercftJi'a, of course, cease with the completion of the ti-iuisactiou, and 
a settlement must necessarily be then made. No matter for what 



.y Google 



PARTNEESHTP SETTLEMENTS. 



315 



time the partnei'ship has boon made, any partner is at liberty, at any 
time, to withdraw, on showing sufficient cause and giving proper 
notice. This is a just provision, for the circumstances of any part- 
ner may so change, from various causes, as to make it undesirable 
for him lo remain in the business. If one partner is deputed to 
settle the accounts of the house, it would be reckoned fraudulent for 
any other partner to collect any moneys due, except that on I'eceipt 
of them he hands them directly over to tie person so deputed. 

The resources and liabilities, with the net investment on coiji- 
iiiencing business, being given, to find the net gain or loss. 

1, W. Smith and H. Evans are partners in busings, and invested 
■wLen commencing $1000 each. On dissolving the partDership, the 
assets and liabilities are as follows; — .^3erch:'ndiso valued at $1295 ; 
cash, 8344 ; notes against sundry individuals, $790 ; W. II. Monroe 
owes on account $86.40 ; E, R. Carpenter owes $132.85, and C. F. 
Husgrove owes $67.50, They owe on sundry notes, as per bill hook, 
$212.40 ; E. G. Conklin, on account, $29.4o, and H. 0. Wright, en 
account, $41.30, What has been the net gain ? 



aOLlTTION. 



Assets. 



o hand... $1295.00 

Caahonhand 344.00 

Bills Receivable 790.00 

Amt, due from W. H. 

Monroe 86.40 

Amt. due from B. K. 

■Carpenter 132.85 

Amt. dne from C. F, 

67.50 



Total amount Assets. ...$2715.75 
" " Liabilities, 2283.15 



Net gain $432.60 



Liabilities, 



Bills Payable 8212.40 

Amt. due E. G. ConWin. 29.45 
Amt. due H, 0. Wright. 41.30 
W. Smith's investment... 1000.00 
It. Evan's investment.. ..1000.00 

S2283,15 



Find the sum of the assets and HabiUties /from thu assets suhtra cl 
the liabilities, (includvag the net amownt invested) and the diffee- 
encewillhe the nei gain; or, if the UubiUties he the larger, subtmit 
the assets from the liabilities, (md the difference wiU be the net loss. 
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2. Harvey 5Iiller and Jumos Oaivy ure partners in a flry goods 
business ; Harvey Miller investing $1400, and James Carey $1250. 
Whea closing the books, they have on hand — cash, $1125.30 ; mer- 
chandise as per inventory book, $1855.75 ; amoant deposited in First 
National Bank, $1200; amouat invested in oil lands, $963 ; a site 
of land for building purposes, valued at $1600; Adam Budgeon owes 
them, oB account, $10-i.92 ; William Flaming owes $343.80 , a note 
against Alfred Mills for ^S^.H, and a duo bill for ^30, drawn by 
James Ldng. They owe W. S. Hope & Co., oa aooount, $849,21 ; 
11, J. King & Co., $60S.13, and oa notes, 31326.14. What has 
been the net gain or loss? Ans. $1761.73 gain. 

3. James Hcnning and Adam Manning have formed a co-part- 
nership for the purpose of conducting a geneml dry goods and 
grocjry business, each to share gains or losses equally. 

At the end of one y cm they close the books, Iiaving81280 worth 
of merchandise on hand; cash, $714.27 ; Girard Bank stock, $500; 
deposited in Merehants' Bank, $320.60 ; store and fixtures valued at 
$3100) amount dnoon notes and book aooounts, $3471.49. Tha 
fii-m owes on noto^ $3400, and on open accounts $747.10, 

James Henning invested $1200, and Adam Manning, POOO ; 
what is each partner's interest in the business at closing ? 

Ans. James Henning's interest, $2719.63. Adam Manuing'^s 
interest, $2519.63. 

NoTH. — Whero the InlerBst of each partner at closing is required, tlia gain 
Or loss in first foimil, as in lormer examples, then the share of gain or loss 
is added to or subtraoted fvora each partner's investmeni, and thB sum, oc 
differenue, is ihe interest oi" each partner. If a partnei,- has withdrawn any- 
thins from the bnsiaess, the amount thus withdrawn mnet be deducted trom 
the sninof hlsiDTesumect.pIus faisghani of the ;rain, or miiais hig share oi 
tlie loss, and tbe remainder will ho his net capital ^r interest. 

4. F. A. Clarke, W. H. Marsden, and J. M. Mnsgi'ove, are con- 
ducting business in partnership ; F. A. Olarko is to be J gain or 
loss, W. H. Marsden and J. M. Musgrove, each i- 

On dissolving the partnership, they have cash on hand $712.90 ; 
merchandise as per Inventory Book, S4360 ; bills receivable, as per 
Bill Book, $1450.75 ; amount deposited in Third National Bank of 
Syracuse $3475 ; merchandise shipped to Kiohmond, to be sold on 
own account and risk, valued at $995; debts due from individ- 
uals on book account, S264i.67. They owe on notes $3760, and to 
Manning and Muqbou, $1313,30, 
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F . A. Ckrite invested $5750, and has drawa out $875 ; W. II. 
Maraden invested 12500, and lias drawn out $500 ; J. M. Musgrove 
invested 33000, aad has drawn out $750. What has been the net 
gain or loss, and what is each partner's interest in the business ? 
Ans. Net loss, $559.28 ; F. A. Clarke's interest, $4595.36 ; W. 
II. M,irsden'8 interest, $18G0.18 ; J. M. Musgrove's inter- 
est, $2110.18. 



5. A, and aro partners, Tha gj,ias aad losses are to be 
shared as follows : A, /^ ; B, ^5 ; and 0, /j. A invested ?3000, 
and has withdrawn S2500, with tho consent of B. and 0, upon 
whioh no interest ia to be charged ; B invested S3700, and has 
withdrawn $1150; invested $2500, and has withdrawn ^420. 
After doing business 14 months, retires. Their assets consist of 
bUls receivable, $2937.20 , merchandise, gl!)70 j cash, $1240.80 ; 50 
shares of the Chicago Permanent Building and Savings' Society 
Stock, the par value of which is $50 per share; cash deposited in the 
Third National Bank, $1850 ; store aud furniture, $3130 ; amount 
due from W. Smith, $360.80 ; G. 3. Brown, $246.40; and E. R. 
Carpenter, $97.12. Their liabilities are as follows: Amount due 
Samuel Harris, $1675; unpaid on store and farnitai-e, 89»o ;" and 
notes unradeemcd, $3388.78. The Savings' Society stock Is valued 
at 10 per cent, premium, and ia retiring takes it as part payment* 
What ia the amount due C, and what 13 A's, and what is B's interest 
in the business ? 

Aus. Due (!, 8815.52; A'3 lutereat, 82356.90; B'a interest, 
$2664.14. 

S. K, F, G and H aro partnera in Iiislneas, each to share J of 
profit an-i losses. The business is cirriud oa for one year, when E 
and F purchase from G and H theip interest in the business, allow- 
ing each $100 for his good will. Upon esamination, their resources 
are found to be as follows : Cash deposited in Girard Bmk, $3645 ; 
oash on hand, $1423 ; bills receivable, $1685 ; bonds and mortgages, 
$2746, upon whioh there is interest duo $106 , Metropolitan Bank 
stock, $1000; Gitdrd Bank stock, $500; store aad fixtures. 
$3600; hoosa aad lot, $1800; span of horses, carriages, harness, 
&0-, $495; outstanding book debts iue the fim. |4780. Their 
liabilities .jio : Notes piyable, $2345 ; upon which there is interest 
due, ^51 ; (iut! on book debts, $1560, E iuveatfid $3004; -B' $1:500 ; 
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G, S-iOflO ; and H, ySOOO. E has draim fram t!ic bx^ ;i ?1200, 
iigoowhiclilic owea interest $32; P has drawn GIOOO— owes interest 
$24.50 ; G has drawn S950— owes interest $12 ; and H has drawn 
nothing. In the settlement a discount of 10 percent., for had debts, 
is allowed, on the hook dehte due the firm and on the bills receivable. 
G takes the Metropolitai Bank stock, allowing on the same a pre- 
mium of 5 per Ceat, ; and H takes the Girard Bank stock, at a 
premium of 8 par cent. ; E and f take the assets and asaumo the 
liabilities, os above stated. What has been the »et gain or loss, llio 
balances due G and H, and what are E and F eiich. worth after the 



Acs. Due G, $3057.75 ; due H, $352!).T5 ; E'r net capital, 
14637.75; F'b net capital, $4345.25, 

7. II. 0. "Wright, W. S. Samuels, asid E. P. HaR, are doing 
basin^s togetlier — H, C. W. to have J gain or loss ; W. 8. S. 
an(f. E. P. H. each ^. After doing business one year, W. S. S. 
and E. P. IT. retire from the firm. On closing the hooks and taking 
stock, the following is found to bo the result : merohaadise on hand, 
$32ia50; cash deposited in Sistii National Bank, glfl27.S5 ; oash 
In till $134.10, bills receivable, $940.60; G. Brown owes, on ao- 
eoant, Ill2.40; Thos. A. Biyce owes $94.12; W. MoKeo owea 
$143.95 ; J. Anderson owes $54,20 ; 11. H. Hill owes $43.60 ; and 
S. Oreliam owea ^250.13. They owe on notes not redeemed $1864 ; 
H. T. Collins, on account, $124 45; and W. E. Curtis, $79.40. 
H. C. Wright invested $3200, and has drawn from the business $350. 
W. 8. Samuels invested ^2455, and has drawn $140 ; E. P. Hall 
iaT^ted $2100, and has drawn $2000. A discount of 10 per cent, 
is to he allowed on the bOIs receivable and book itccounts due 
the firm for bad debts. H. 0. Wright takes the assets and assumes 
the liabilities as above stated. What h^s been the net gain 
or loss, and what does H. 0, Wright pay W. S. Samuels and ii. P. 
Hall on retiring ? 

8. T. P. Wolfe, J. P. Towlor and E. E. Carpenter have been 
doing business in partnership, sharing tke gains and hs&es equally. 
Aiter dissolution and settlement of all their liabilities they make a 
division of the remaining effects witliout regard to the proper pro- 
portion each should take. The following is the result according to 
their ledger :— T. P. Wolfe invested $3495, and has drawn $2941 ; 
J. P. Towiei-inveated $2900, and has drawn §2200 ; E. E, Carpenter 



.y Google 



PAETKTi^aHIP SETTLEHESra, Sly 

Invested ^-SISO, and lias drawn $3000. How will tne partners 
settle with eacli other ? 
Ans.E. R. Carpenter pays T. P. Wolfe S85, and J.P. Towler|233. 

9. I, J, K, L and M have entered into co-partnership, agreeing 
to share the gains and leases in the following proportion :— I, y^^ ; J, 
^ ; K, y'g ; L, /j i and M, J-j. When dissolving the partnei'ahip 
the rasoarees oonaiated of cash $4700 ; nierehandiso, $9355 ; notes 
on hand $7G80 ; debentures of the city of Albany valued at $6780, 
OQ which there is interest duo, $123 ; horses, waggons, &e., $1280 ; 
Merchant's bank stock, $5000 ; First National bank stock, |5000 ; 
mort^Bgea and bonds, $3600 ; interest due on mortgages, $345.80 ; 
store and fixtures, $8000 ; amount due from W. P. Campbell & Co., 
$2418; due from K. B. Smith, $712.60; due from J. W. Jouea, 
$1000. The liabilities are :— Mortga:^e oq store and fixtures, $5000 ; 
interest due on the same, $212.35 ; due the estate of R. M. Evana, 
$14675 ; notes and aaeeptances, gllO-lO, on whioli interest is due, 
$85 ; sundry other book debts, $7500 ; I invested $7800, interest 
on hia iuveatment to date of dissolution, $702 ; J invested $0400, 
interest on investment, $576 ; K invested S6100, interest on invest- 
ment, $549 ; L invested $5800, interest on investment, $522 ; iM 
invested $5000, interest on investment, $450, I has withdrawa 
from the firm at different times, $2425, upon which the interest calcu- 
lated to time of dissolution is $183.40 ; J has drawn $2960, interest, 
$267.85; K has drawn $1850, zaterest S 87.30 ; L has drawn 
$3000, interest, $460 ; M has drawn ;3895, interest, $63.45. Wliafc 
is the net gain or loss of each partner, and wlmt is the net capital of 
each partner ? 

Ans. I'a net loss, $1233.29 ; I's net capit.d, $4660.31, J'a nel 
loss, $924.97; J's net capital, §2823.18. K's net loss, 
$616.65; K's net capital, $4095.05. L'snetloss, $1541.62; 
L's net capital, $1320.38. M's net loss, $308.32 ; M's iiel 
capital, §4183.23, 

10. A, B, C and D are partners. At tlie time of dissoSutron, 
and after the liabilities are all cancelled, they make a division of tha 
effecta, and upon examination of their ledger it shows the following 
lesult : — A has drawn from the business $3465, and invested on 
commencement of buaineaa, $4340 ; B has drawn $4595, and invested 
$3800; C has drawn $5000, and invested $3200; D has drawa 
§2200. and invested S2800. The profit or loss was to be divided in 
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proportion to the origioal iovestm.-nt. What has beGn each purtiier's 
gain or loss, and how do the partners settle with eaoh other ? 

Ans, A's net gain, $368.43 ; B's net gain, «330.20 ; C's net 
gain, $278.06; D'h net gaia. $243.31. B has to pay in 
$Aei.80i C has to paj in 11521.94. Areoeii'ea$1143.43; 
n receives «S43,31.. 

11. Three meohaBies, A. W. Smith, James Walter aotl P. 
Ranton, are equal partners in their business, witli the underdtanding 
that eaoh is to be charged Sfl.25 per day for lost time. At the close 
of their business, in the settlement it was found that A. W. Smith 
liad loat li days, James Walker 21 days, and P. Ranton 30 days. 
How shail the partners properly adjust the matter between them ? 

Aas. P. llanton pays A. W. Smith, ^9,58^, and James Walker, 
aS^ cents. 

12. There are 5 meohanies on a certain piece of work in tho 
following proportions ; -A is g'g ; B, ^-^ ; 0, jfg ; D, 3%, and E, 5%. 
A is to pay $1.25 per day for all tost time ; B, 81 ; 0, 81.50 ; D, 
$1.75, and E, $l.ti2^. At settlement it is found that A has lost 
24 ; B, 19 ; 0, 34 ; D, 12 ; acd 3^, 45 daya. Tliey receive in pay- 
ment for their joint work, $2500. Wlwt is each partner's sbare of 
this amount according to the above regulations ? 

Ana. A's share, $374.12 ; B's, »250.41 ; C's, 3^87.83 ; D's, 
$787.24; E' 8, $600.40. 

13. A. B. Smith and T. 0. Mu^ove commenced business in 
partnership January lat, 1834. A. B. Smith invested, on com- 
meneoment, $1)000; May lst,S2400; June 1st, lie drew out |1800; 
September lat, $3000, and October 1st, he invested $800 more. 
1). 0. Musgrove invested on commencing, $3000 ; March 1st, he 
drew out $1000; May 1st, $1200; Juno 1st, he invested $15."'0 
more, and October 1st, $8000 more. At the time of settlement, an 
the 31st December, 1864, their merchandise account y/ob—IJi: 
$32000; C>: $37000; balance of merohandise on hand, as pet- 
inventory, $10500 ; Ciish on hand, $4900 ; bills reocivabJe, $12400; 
U. Draper owes on account, $2450. They owe on their notes, 
$1890, and Q-. Koa on account, $840. Their profit and 1ok3 f.ceouut 
is, Dr. 1866 ; Cr. $1520. Expense account is, Dr. $2420. Oom- 
mission account ia, C>: $2760. Interest account is Dr. $480 ; Cr. 
$950. The gain or loss is to bo divided in proportion to eaoh 
partner's ciipital, and in proportion to tho time it was invested. 
Eeouired eaoh partner's share of the gain or Icfas, the not balance 
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due each, anil a ledger speoifieation exhibiting the dosing of all the 
aocounts, and the halance sheet. 

Ans. A. B. S.'a net gain, 16671.73 ; bis net balance, $15071.73. 

T. C.M.'anet gain, $2748,27; his net balance, $12448.27. 

14 A, B, C, and D oommenoed business together on July Ist^ 

1865, with the agreement that all gain or loss is to he shared equally 
by each partner, but that interest at the rate of 6 per cent, per an- 
num is to be allowed on each one's investment, and the same rate 
charged on all amounts withdrawn by each. A is to manage the 
business, haying a salary of $2,000 per year, payable half-yearly 
The services of B, C, and D are not required in the busiuess. The 
aasetB are, on commencing, Cash $7440 ; Mdse. $9586 j Bills Ee- 
oeivahle, estimated value $4976.00 (face value $5237.89) invested 
by 0. Per. accounts Dr. $12271,40 (estimated value, 10 per cent. 
discount) invested by A. Of the assets, there belongs to A 
$13492.40, B, $6000, C, S57B0, and to D §5000. Personal ac- 
counts Cr. §4292.89. Aug. 20th, A drew cash $75, B $90. Sept. 
4tli, D drew cash iS12B. Sept. 30th, A drew $200, $80, Nov. 
aOth, B drew $100, D, $50. Dec. 24th, A drew $150. Feb. 27th, 

1866, A drew $200, $160, D 8100. May 12th, A drew $200, D 
$200. June 13th, B drew $150, C $100, July 1st, E made a, 
further investment of $1C00, C, $1500, and A drew $400, D §100. 
Sept. i6th, A drew |150, B $500 C oO. JS'ov. 1st, A drew $100, 
I> $75. Dec. 31st, 1866 he h ks a e losed and the partnership 
dissolved, and D retiring f m 1 e bus neaa, being allowed by the 
remaining partners SI 50 I h tr good-will in the business, 
Before calculating the into n 1 p Hers' invKitmenta, and on 
the amounts withdrawn by them, and allowing A the amount of his 
salary from time of eommenoement up to date, the assets and liabili- 
ties are as follows: Cash $9483.60; Mdse. $14675; Bills Receiv- 
able $6219.85, Personal accounts Dr, $7594.30. Inventory of 
Mdse. consigned to W. Smith, New York, to be sold on our account 
and risk, $1265.12 ; 50 shares N, Y, 0. R, R. stock, valued at 105; 
50 shares Brie R. E, stock at 69, Tliey owe in BiDs payable 
$5657.45. Personal aeoounUi Gr, $3272,94; also, Samuel Zimmer- 
maia for rent to date |1250, In the settlement a discount of 5 per 
cent, on the Bills Receivable, IS" per cent, on tho Dr. personal ao- 
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counts, and 10 per cent on the Mdse. sliipped to ^ew York, is al- 
lowed for loss in bad debts. agrees to take the N, Y. 0. E, E, 
ttock at 105, in part pajmont of the amount due him ; D takes the 
Erie E. E. stock at 69; receives cash 51200, and D $1800. 
Wliat has been the whole gain or loss, the amount still duo C and J>, 
the amount of cash on hand whon the books are closed upj and what 
are A and B each wcfrth, tho BOls Eec, personal accouuts, and ood- 
signmant to N. Y. being valued at par? 

Ans. Gain $3370,45; dueOS959.72; dueD8512.96; easfton 
hood $6483-50 ; A's capital $16401.47 ; B'a net capita! ?S1S3.21. 

15. A book-keeper applied at our College for counsel, not long 
since, to Bottlo the following accounts, between two partners, Jan. 
1st, 1865. We'll call them Mr. K. and Jlr. F., each J gain or loss. 
Books were kept by single entry, and the accounts and inventory 
wore as follows :— Cash in Bank $5,705. Do. in offico $6,(100. 
Bills Keo. on file $4,921.33, upon which there was interest due 
S78.G7. Mdse. unsold $4,000. Propeller Toledo account, (teclini- 
cal) dr. bal. |6,210. Thoir shares in the boat valued at $5,000. 
E drew out $1,010. P drew out ^3,339, Expense account, dr. bal. 
§1,335, Mdse. account, dr. bal. $210. Bills payable, per B. B.. 
84,564. Rev. 0. Bui^er, cr. bal. 0200. D. C. Weed & Co. di 
bal. 82,000. Shepard & Cottier, cr. bal. $300. Tn't and Dis't ac- 
count, cr. bal. $1,524. Joint account with A. L. Griffon & Co. each 
^, net gains were $872. D. P. Dobbins & Son, dr. bal. |1,000. 
WTiat are E. aud F. each worth ? 
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liUESTIONS FOR COMMEKCIAL STUDENTS. 



1. The foliowing questions may lie found iDteresting and instructive 
'.•J young men preparing for the praeticiil duties of accountants. 

On the 1st of May I purchased for cash, on a commission of 2^ 
per cent., and consigned to Ross, Winaas & Co., commission mer- 
cliants, Baltimore, Md.; 380 bbls. of mess pork at $27 50 per bbl 
to bo sold on joint account of liimself anl myselt cich one 1 It 
Paid shipping expenses, ^7,40. July 7th I icoeived from Ko^s 
Winans & Co. an account sales showing my net procteds to bo 
$531!), 79, due aa per avera^, August 12t!i ^lu^ust 8tb 1 draw 
on them at sigbt for the full amount of their icc unt which I itU t 
J per oent. discount for cash ; interest 7 per ceat Whit amount 
of money do I receive and what are the journal entries ? 

2. B. Empoy, a merchant doing business m MiitrLil Canada 
East, purchased from A. T. Stewart, of New ior,^ city on a cied t 
of three months, the following invoice of goods 

S45 yds. Fancy Tweed, @ 31.90 per yd. 

1712 " Amer. black broadcloth, @ 3.85 " " 

J23 " Blue pilot, @ 2.75 " ■' 

700 " Black Cassimere. @ 2.10 " ' 

When the above goods were passed throi^h the custom-Louse, n 
discount of 27J per cent, was allowed on American invoices; duty 
25 per cent., freight chains paid in gold, |29.35, What must 
eadi.pieee be marked at, per yd., to sell at a net profit of 15 per 
cent, on full cost ? What would be the gain or loss by exchange, if 
at the expiration of the three months B. Empey remitted A. T. 
Stewart, to balance account, a draft on Adams, Kimball & Moore, 
bankers. New York city, purchased at 32J per cent, discount, and 
wTiat are the journal entries ? 

3. I purchased for cash, nor the order of J. P. Fowler, 70 boxes 
C C. biicon, containing on an average 400 lbs. each, at 13^- cents 
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per lb., and 140 firkins fcutter, 8313 lbs,, at 17J cenia per id., on a 
commissiou of 2^ per cent; paid shipping nod sundiy expenses in 
cash $13.40, For reinibnrKement I' draw on J. P. Fowler at aiglit, 
■whieh I seii to the hank at ^ per cent, discount ; what is the face of 
draft, iiud what arc liie joumul entries ? 

Ans, Face cf draft $5479.05. 

4. Sq)t, 27th, I received fi-om Jaiues Watson, Leeds, England' 
11 cnnsignment of 1243 yards black broadcloth, invoiced at 13s. 6d. 
per jard, to be sold on joint account of consignor and myself, each 
one half, inyhalfto be as cash, invoice dated Sept. IGth. OctSth, 
Isold K. DuQcan, for cash, 207yard3, at $C.tO per yard; Oct 24fh, 
sold 317 yards to James Grant, at 66.25 per yard, on a credit of 90 
days ; Nov. 18th, sold E, Cf, Conklin, i'or hia note at 4 months, 400 
yards, at IG.30 per yard ; Dee. 12th, sold the remainder to J. A, 
Mttsgrove at $6.00 per yard, hali'ci^h mid a credit of 30 days for 
balance ; chaises for storage, advertising, &a., $13.40 ; my cora- 
misaion, with guarantee of sales, 6 per cent. What would he the 
average time of saJoa ; the average time of James Wataon'K account ; 
and wiiat would be the face of a sterling bill, dated Dec. 15th, at 
60 days after date, remitted James Wataon to balance account 
purchased at |108f, money being worth 7 per cent, and gold being 70 
per cent, promium ? 

5. Buchanan iSt Harris of Milwaukee, Wis., are owing ^V. A. 
Murray & Uo. of Washington, §1742.75, being proceeds of consts-n- 
ment of tobacco sold for them, and Simpson & Uo. of Washington, 
are owing liuohanan & Harris $2000 payable in Wa-shington. 
Buchanan & Harris wish to remit W. A. Murray & Co. the proceeds 
of their consignment and they do so by draft on Simpson & Co., but 
Waslungton funds are 2 per caat. premium over those of Chicago, 
Uequired the face of the draft and the journal entries. 

6. A Cumm ngB of Lond n Fn^land is ow ng me a certain sum, 
payable tl ere and I n ow nj, Cha les B^ aey of the same place, 
S1985.4 be n„ p oc eda ot oons gi ment f b oadcloth sold for 
liira. i tern (. Bio y n f 11 oi oo fter allowing him 
3621,12 for nsere t my b 11 nf txcl anp,e o A Oummings at 60 
days' s j,l t ex ha e 1 9^ goU 4 j er xnt pr mium. What is 
the fiice of the d ft d h t tl e j n 1 es ? 
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7 . March 10, I shipped per steamer VanderhUt ana consigned 
to Samuel Vestry, Liverpool, Englaucl, to be sold on joiat account of 
consignee and consignor, each one half, (consignee's half na cash), 
27894 Ihs. prime American Cheese at 15^ centa per pound. Paid 
eliipping expenses $18.30. Inauran„u IJ per cent, and insured for 
suoh aa amount that, in case the cheese was lost, the total cost would 
be reooverable. May 19, I receiyed from Samuel Vestry an account 
sales, showing my net proceeds to be £298 14 9£, due as per 
average August 21. June 1, I drew oa Samuel Vestry at the num- 
ber oi' days after date that it would take to make the bill faU due at 
the properly equated time of his account. Sold tlie above bill to E. 
Bamclseyj broker, at 108J. Required tlio number of days I drew 
the bill at, its face, gold being at a premium of 43| per cent., the 
amount of money in greenbacks I received, and the journal entries. 

6. I am doing a commission business in New York, and on Sept. 
14, I received from A. J. Rice, of Hudson, to be sold on joint ac- 
count of himself |-, A, II. Peatman, of Newburg, ^, and myself ^; 
mei'chandise invoiced at $1262.40, paid freight ©14.20. The same 
day, I received from A. H. Peatman to be sold on joint account of 
himself §, A. J. Rice J, and myaelf J, merchandise invoiced at 
$1102.12; paid freight $10.00. I also invest to be sold on joint 
account of A. J. Rice ^, A. 11. Peatman ^, and myself §, merchan- 
dise valued at $745.35, The shares of eacli are subject to average 
sales. October 29tb, I sold J of the merchandise received from A. 
J. EioB to S. King at an advance of 20 per cent., on a credit - of 80 
days. November Stb, sold for cash one half of the remainder at 15 
per cent, advance, closed the company, and rendered account sales; 
storage $3.50, commission 2j|f per cent. November 12, sold to A. 
M. Spafford, on a credit of 30 days one half of goods received from 
A. H. Peatman, at an advance of 25 per cent. November 23, eold 
for cash the merchandise that I invested at an advance of 15 per 
cent. ; closed the company and rendered account sales ; storage $2.75, 
commission 2^ per cent. December 4th, sold J of the remaindei' of 
merchandize received from A. H. Peatman to G-. W. Wright, on a 
credit of 60 days, at 33J- per cent, advance, December 12th| sold 
the balance of Peatman's merchandise for cash at 25 par cent, ad- 
vance ; closed the company and rendered account sales, storage $5.00 
commission 2J per cent. December 23rd, I wish to settle with A. 
J. Eice, and A. H. Peatman, in full ; I take to my own aecouiii, 
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as cash, the bahnoe of merchandise unsold at auadfance of 8 per 
cent.. What is the average time of sales of each Mdse. Co., the 
average time of A. 3. K, and A. H. P's. accounts, the amount of 
money I shall have fo pay them on Decemhcr 21, how do A. J. E. 
and A. H, P. stand wit!: each other, and what are the journal entries f 
9. E. E. Carpenter, S. Northvup and Levi Williams, commeiicecl. 
business together as partners under the name and style of E. li. 
Carpenter & Co., on January 1st, 1865, with the following effects : 
merchandise, $7844 ; cash, $5000 ; store and fixtures, $3984 ; hills 
receivable, §1732,50 ; of this amount there helonged to B. K. Car- 
penter, as capital, S8000 ; S. JTorthrur, $6000; Levi Williams, 
$45iJ1.50. The firm assumed the liability of Levi Williams, which 
was a noto to the amount of §425.80 ; this note was paid on March 
10th. The loss or gain is to be shared equally hy the partners, but 
intei'CBt al the rate of 7 per cent, per annum is to ho allowed on iii- 
vpstmente, and charged on amounts withdrawn, E. E. Carpenter 
is to manage the business on a salary of $1000 a year, payable hali 
yearly (the time of the other partners not being reejuired in the 
business). March 14tJi, S. Northrup draws cash, $300 ; Levi 
Williams, $200; April 19th, E. 11. Carpenter draws cash, §500 ; d. 
Northrup, $100. On the 1st of Jlay, they admit Geo. Smith as a 
partner, under the original agreement, with a cash capital of ^000. 
The books not being closed, he pays each partner for a participatioa 
ia the profits to this time $450, whioh they invest in the business. 
May 14t!i, E. K. Carpenter draws cash, $160; May 24th, Levi 
WiCiams draws cash, $100 ; June 12th, S. Northrup draws cash, 
$250, and E. K. Carpenter, $200 ; Jdy 1st, Levi Williams draws 
cash, $300, and 8. Northrup, $450 ; July 21st, Levi Williams draws 
cash, $180 ; August 1st, Levi Williams retires from the partnei-sliip, 
the firm allowing him $500 for hia profits and good-will in the buM- 
ness, this amount, together wiih his capital, i;aa been paid in cash. 
Oct. 14th, Oreo. Smith draws cash, $340; E. E. Carpenter, $725. 
November 1st, with the consent of thefiiTo, S. Northrup disposes of 
bis right, title and interest in the business to J. K. White, who is 
admitted as a partner under the original agreement. J. K. Whito 
is to allow S. Northrup 8600 for his share of the profits to date, and 
his good-will in the business, J. K, "WTiite not receiving funds an- 
ticipated, is unable to pay S. Northrup but S1500, the firm therefore 
IS i..^ balance aa a liability. December 10th, received from 
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J. K. White, and paid over to S. Northrup, tlic full amount quo him 
(S. N.) to dat«. December Slat, the books are closed, and the fol- 
lowing effects ure on hand:— Mdse, $11943.75; cauh, $2110.12; 
bills receirahlo, §6400 ; store and fixtures, $3850 ; personal accounts 
Dr. $14987.50; personal accounts Or. $10711 ; Bills Payable unre- 
deemed, $4000. What has been the net gain or loss, the met capital 
of eaeli partner at the end of the year, and what are the douhlo 
entry journal entries on commencing hnsinoas, when Levi Williams 
retires, when Geo. Smith is admitted, when S. Northrup se'ls his 
interest and right to J. K. Whitt, for E. R. Carpenter's salary, 
and the interest due from and to each partner ? 

The student may alio, in the above example, after finding the 
interest on the partners investments, and on tho amounts withdrawn, 
give a journal entry tliat will adjust the matter of interest between 
the partners without opening any profit and loss aooount- 
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We hare already observed that no solid body can have raoro fhan 
thre& dimensions, via. : length, breadth, and thickness, or depth, and 
that a Jiye is length, or breadth, or depth, or it is a line or unit 
repeated a certain number of times. A foot in length is a line mea- 
sured by repeating the linear unit called an inch 12 times, and a 
yard ia the linear unit called a foot, repeated 3 times, and so on. 
Thus, 1 it. 1 ft. 



drawn at right anjj 



—-^=^3 feet. But there may be two such lines 
a to each other, and each three feet long, and it' 
tkt figure be ooaipleted it ia a square. 
Also, if lines he drawn, each an inch, 
apart from the other, and parallel ta the 
two first-mentioned lines, we shall find 
that there are three small figures, each an 
inch square, between the two upper hori- 
zontal lines, and 3 of the same estenfi 
between the two intermediate lines, and 
3 between the two lower linos, making 
9 in all, or 3 times 3. This is the origin of the espresaion tliat 9 m 
the square of 3. Let the learner mark the difi'erenoe between S 
square feet and 3 feet square, a, b and c are 3 square feet, but tha 
whole figure is 3 feet square, and therefore throe feet square must be 
equal to 9 square feet. Three feet square, then, is a square, each of 
whose Mdes measures 3 linear feet ; but 3 square feet would denoto 
3 squarea, euoh side of each measuring ouq linear foot. The space 
thus inclosed is called the area. 

This is the principle on which surfaces are measured. 



To find the area of a paralellogram : 

RULE, 

Multiply the Imylh hy (he perpenMcidaf breadth If the figure 
he Vecfangntar, one of the stdt^ unU oe the pei^endiailar breadth. 

~* We haTO tXkua for gianted that those stuilying mensuration Iiavo 
Ifflffncd, at leftst, the elementary prmi-ip lea of geometry. We have, tbere- 
fore, only ff'ven ihp rules as onr spate would not aflmlt of our givin? 
demons traiUoQs as this woul^ reqnue a separati, treatise 
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If the figam be not ractarhiivZar, ci'Mr the pcfpmdicuJ/ir breadth 
mast begiv&n or data from whick iojind it. 

EXEKOISES. 

1. How many acres aro there in a aqiuaro, each side of wliicli is 
24 rodai ? Ana. 3 acres, 2 roods, 16 rods. 

2. Wdat is tho area of a scLuaro picture frame, eacli aide of ■whioh 
is 5 ft. 9 in. ? Ana. 33 ft. 9 in. 

3. How many aorea are there in a rectangdai' field, the length ot 
vhioh is 13J chains, and the breadth 9|- ? 

Ans. 130.625 square chains, or l3 acres, roods, 10 rods. 

4. What is tho area of a rectangle, whose sides are 14 ft. G in. 
and 4 ft. 9 in. ? Ana. 68 ft,, 126 sq. in. 

5. What does the surface of a plank measure, whioli is 12 ft. 
6 in. long and 9 in. broad? Ans. 9 sq. ft. 54 sq^. in- 

6. What ia the area of a rhomboidal field, the length of which ia 
10^2 chains and tho porpeadLonlar breath 7,63 chains ? 

Ans. 8 acres, roods, 4.2816 rods. 

7. What ia the area of a rhomboidal field, the length of whieii ia 
24 rods and the perpendicular breadth 24 rods ? 

Ans. 3 acres, 2 roods, 16 rods. 

8. What is the length of each side of a square field, the area of 
which is 788544 square yards? Ana. 888 yards; 

9. The area of a rectangular garden is 1818 squai-e yards, and 
one side is 56 yards; what ia the other ? Ans. 33 yards. 

10. The area of a rhomboidal pavemont Is 205, and the length 
ia 20 feet ; what is the perpeadicuiar breadth ? Ans, 10^ feet. 

PROBLEM II. 

To find the area of a triangle. 

1. If the base aad perpendicular, or datii to tiad them, be given, we 
bave the 

It u L E . 

Multiply the base 6y tlie perpendicular, and take half the pv 
Wiet ; or, multiply half the one by the other. 

2. If the three sides are givea 

BTTLB. 

From half the swn of the sides subtract each dde successiveh/, 
and the square root of the continual product of the half mm, and 
these three reinuindan wilt be tlie area. 
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algebraically tMs area^=i/s(s — a)(s — 6)(s — c). 



11. What is t!iG area of a triangle, the base of whioh is 17 inohea, 
aud the altitude 12 inohea ? Ans. 102 square inches. 

12. What is tKe area of a triangular garden, the length of which 
13 46 rods, and the breadth 19 rods? Ans. 437 square rods. 

13. Find how many aflres, &a., are in a triangaiar field, tlie 
longWi of which is 49.75 rods, and the breadth 34^ rods. 

Ans, 5 aeres, 1 rood, 18/g rods. 

11, The area of a triangular inolosure is 150 square rods, and 

the base is 30 linear rods; what ia the altitude ? Abs. 10 rods. 

15. The area of a triangle ia 400 rads, and the altitude 40 rods, 
what is the base ? Ans. 20 rods. 

16. Three trees are so planted tiiat the lines joining thein form 
a right angled triangle ; the two sides containing the right angle are 
33 and 5!> yards j what id the area in square yards ? Ans. 924. 

^ 17, Let the position of the trees, aa in 

the last example, be represented by the tri- 
angle ABC, and let the distance from A 
to B be BO rods and from B to C 30 rods. 
ItLquiied the ut-a —(Sec lliuchd I 47) 
'^ '' Ana bOO gqaaro rods. 

18. In the figure, anueied to 17, suppose A B to repieseiit the 
pitch of a gallery in i church inc med to the ground at ia mgle ot 
45' ; how many moie persons will thi. galleij <,ontun than if the 
seats were made on the flat B C, suppo-nag B C to bo mO lt(,t and 
tlie frontage 60 feet m length ? Ans JVoiie. 

"We have introduO''d this quLstion xnd the nest to ooriecb a 
Gommun mistpprebension on thib pDiiit. 
Buoause the distance fiom B to V. ia 
greit«r than the distjti&e fioni B fo 0, 
it lb eommocly supposed that more per- 
bons can be aoeomnmd ited on the slant 
A B, than on the flat B U By in- 
ftpecting the annexed dia.;ram it will 
be seen thit the seats aie not perpen- 
dicular to A B, but to B 0, and thai 
precisely the same number of seats can 
be made, and the same number of per- 
sons accommodated on B C as on A B. 
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13. If B bo half the tase of a hill, and A B oae of its sloping 

sides, and B C=:30 yards, and A B- — ^50 yarda ; how many more 

rows of trees can be plaaled oa A B, than on B C, at 1 yard apart ? 

Ans. None, because the trees being aJl perpendicular to tho 

borizon, are parallel to each other as represented by the 

vertical tiaes in the last ^uro. 

3fl. How many acres, &o.j are tho;'e ia a triangular field of which 

tlie perpendicular length aad breadth arc 12 chains, 7G linka and 9 

oliaina, 43 links? Ans. 6 acres, roods, 2|- rods. 

21. A ship was stranded at a distance of 40 yards from the base 
of a oliff 30 yarda In^h ; what was tte length of a cable which reached 
from the top of the cliff to the ship ? Ans 50 yds. 

22. A cable 100 yards loag was passed from the bow to tho stem 
of a ship through the cradle of a maat placed in midahips at the 
lieigiit of 30 yards ; what was the length of the ship ? 

" Ans. 80 y 

23. A man attempts to row a boat directly across a river 200 
yards broad, but is carried 80 yards down the stream by the current 
through how many yards was he carried ? Aaa. 215. 4-|- yards 

24. Let the three aides of a triangle be 30, 40, 20; to find the 
area in square feet. Ans. 290.4737 sqnare feet, 

25. What is the area of an isosceles triangle, each of the equal 
rides being 16 feet, and the base 20 feet ?=i^ Ana. 111.803 sq. feet. 

26. What is the area of a triangular space, of which the base ia 
56, and the hypotermse 65 yards ? Ans. 924 square yards. 

27. Wliat ia the area of a triangular clearing, each aide of which 
is 25 chains ? Ana. 27.0632 acres. 

g8. What is the area of a triangular clearing, of which tho three 



;8 are 380, 420 and 765 ? 

^9. A lot of ground is 
angled triangle, of which tl 
60 rods ; what is the area? 

oO. What is the area of a triangular 
■19, 34 and 27 rods respectively ? 

31. What is the area of a triangular orchard, the aides of which 
are 13, 14 and 15 yards ? Ans. 84 square yardf 

32. Three divisions of an army are placed so as to be represented 

• This qui^Btion, anl aome others may te solved bj either rule, ajid it wUl 
l>i» foiind a good eseroiBo to solve by iJo'Ju 



Ans. 9 acres, 37;^ 
the three sides of a right 
a 100 roda, and the base 

Ans. 15 
eld, of which the aides are 
Ana. 2 acres, 3 roods-f-. 
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by threo sides of a triangle, 12, 18 and 24 ; how many sfjuare milea 
do they guard within their lines ? 

Ans. Between 104 and 105 square milea- 

33. A ladder, 50 feet loiig, was placed in a street, and reached 

tn a parapet 28 feet high, and on being turned over reached a parar 

pet on the other side 30 feet high ; what was the breadth of the 

Street? Alls. 76.123+feet. 

PitOBLEM III. 

To find the area of a regular Polygon, 

1. When one of tho equal sides, and tlie perpendicular on it 
from tie centre, are given. 

Multiply the perimeter hy the perpendicular on ii from its centre, 
and take ha!f the product ; or, multiply either by half tlie oth&r. 

2. When a, sido only is given, i. 

MuMply the square of the side hy ike nuwher found opposite the 
BWtmBei' of sides in the sulyoined table. 

Nora.— Thia tablushowa the area when ilieside is unity ; or, ivhicl] is tha 
eai&e thing, the equaro is the unit. 



Tiianole 

Siiuoru 

Pentagon 

Peva^on 

Heptagon 

OctajjOn 



043^0127. 
1 0000000. 
1 7204774. 



3 6339125, 

4 8284272. 
6 1818241. 



12 



Dodecaeon 



11 1061524. 



34. If tlie side of a pentagon i'^ feet and the p-'ipendicular 3 
feet, what is the area? Ani 45 feet. 

35. What lb the aiea ot a icgulai polygon tact sidu t which is 
15 yards ? Ans 387 107o25 sq yds. 

36. If t^Kch 6ide ot a hexagon he G feet, jnd a line drawn from 
the centre to any angle be 5 feet, wliat ia the area ? 

Ans. 72 so. feet. 
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37. The side of a deoagon U 20.5 rods ; what is tlie area ? 

Ans. 20 acres, roods, 33.5 rods, nearly. 

38. A Iiexagotial table has each side 60 inches, and a line from 
the centre to any comer is 50 inches ; how many square feet in the 
Burfaee of the table ? 

39. What is the area of a regular heptagon, the siJe being 19lg 
and the perpendicular 10 ? Ans. 678.3. 

40. An octagonal enclosure has each side 6 yards, what is its 
area? Ana. 3 acres, 2 roods, 14 rods. 19 yards. 

41. Five divisions of an army guard a certain ti'act of country — 
each line is 20 miles; how many Si;[uare miles are guarded t 

Ans. 688.2, nearly. 

42. rind the same if there are 6 divisions, and each line extends 
5 miles ? Ans. 64.G5+ miles. 

43. The area of a hcsagonal tabic is 73J feet; what is each 
Bide? Alls, BJ-icet. 

PROBLEM IV. 

To find the area of an irregular polygon. 

IKoide it into triangles hy a perpendicular on eucA diagonal 
from the opposite angle. 

Find the area of each tricmc/k Bcparateli/, anil the sum of these 
areae will he the area of the trapezium. 

KoTB.— Either tbe diagonals and jiiTp^'^iilidulaiB must bu giTi'n, or ilata 
from which to find tliem- 

Ai. The diagonal estent of a four-sided field is C5 rods, and the 
perpendiculars on it from the opposite corners are 28 and 33.5 rods ; 
what is the area ? Ana. 1 acre, 1 rood, 22.0S3 rods. 

45, A quadrangle havit^ two aides paraOgl, and the one is 20.& 
feet long and tlie other 12.25 feet, and tie perpendicular dislanoa 
between them is 10.75 feet ; what is the area ? 

Ans. 176.03125 sc[. !^ct. 

-46. Required the area of a sk-dded figure, the diagonals of 

which are as follows : the two estreme ones, 20.75 yards and 18.5, 

and tlie intermediate 27.48 ; the perpendicular on the first is 8.6, oa 

tko eeoond 12,8, and those on the in terra ediate one 14.25 and 9.35 ? 

Ana. 531 889 yards. 

47. If the two sides <jf a besajron be parallel, and the diagonal 
parallel to them be 30.15 ibet, and the perpendiciilaris on it from 
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the opposito angles ave, on the left, 10.53, and on the right 12.24, 
und the part of the diagonal cat off to the left by the first perpendi- 
cular, 8.20, and to the right by the second, 10.14; on the other 
side, tlie pevpendioular and Begmeot of the diagonal to the lel't are 
8.5G and 4.54, and on the right 9.26 an.l 3.93"; what is the ai-ea? 
Ans. 470.4155 sq. feot. 

PROBLEM V. 

To find the area of a figure, the boundaries of which are partly 
right lines and partly curves or salients. 

Find the average breadth by taking several .perpendiculars front 
the nearest and most remote points, from a fixed hose, axd dividing 
the sum of these hy their number, the quotient, mult'/plied hy ike 
length, vnll he a close a^yroxAmation to the area. 

Iiet the perpendiculars 9.2, 10.5, 8.3, 9.4, 10.7, their sum is 
48.1, then 48.1-i-5=9.62, and if the base is 20, we have 9.62X20= 
192.4, the area. 

When practicable, as krgo a portion of the space as possible 
should ha laid off, so as to form a r<^uUr figure, and the rest found 
Rs above. 

A field is to be measured, and the greater part of it can bo laid 
off in the form of a rectangle, the sides of which are 20.5 and 10.5, 
and therefore its area is 215.26, and the offsets of the iiTcguhir part 
are 10.2, 8.7, 10.9, and 8.6, the sum of which, divided by their 
number, ia 7.66, and 7.66X20.5^157.03, the area of the irregular 
part, and this, added so the area of the rectai^les, gives 372.23, the 
whole area. 

48. The length of an irregular oleariag is 47 rods, and the 
breadths at 6 equal distances are 5.7, 4.8, 7.5, 6.1, 8.4 and 6.5; 
what is the area? Aiis. 1 acre, 1 rood, 20.8G rods. 

p R o B L E .11 VI. 

To find the circumference of a circle when the diameter is known, 
or the diameter when the circumference is known.* 

Ihe most accurate rule is the well-known tlieorem that the 
diameter is to the circumference in the ratio of 113 to SSS/and 

• Inatrietoess the oirouafereaco and diimcier are not like quantities, bnt 
we may suppose ttat a, cord ia Btretched romid tlie oircimiiecei;ce, and Iten 
drawn i>ut iuto a straight line, and ita linear units conipavod witli tlioee of 
the dioiaet^r 
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conecquently the circumference to the diameter as 355 to 113. 
Now, 355-4-113^=3.1416 nearly, and for general puri)i>ses, sufficient 
aoouraoy will be attained by this 

u u L E . 
To find the circumference from a given diameter, muHiply the 
diameter hy 3.1416 ; and to find the diameter from a given circum- 
ference, divide hy 3.1416. 

49. Wbat ie the length round the equator of a 15-inoh globe? 

Ans. 47.124 inches. 

50. If a round log has a circumference of 6 feet, 10 inches ; what 
is its diameter? Ans. 2 feet, Sj'^ inches neai'ly. 

51. If we take the distance from tte centre of the earth to the 
equator to be 3979; what is thenumberof miles round the equator? 

Ana. 25001 nearly. 

PROBLEM VII. 

To find the area of a circle. 

1. If the circumference and diameter are known, — 

Multiply the circumference by the diameter, and *ake om-fvurik 
of fkeijirodiict. 

2. If the diameter aJone is given, — 
Multiply the square of the diameter hy .7854. 

3. If the cirouraferemje alone be given, — 

Wultiply the square of the nurnher denoting the cirmmfermux by 
.07958. 

52. If the diameter of a cirqle is 7, and the circumference 22 ; 
what is the area? Ans. 38J. 

53. Wbat is the area of a circle, the radius of which is 3g yds ? 

Ana. 3| square yards. 

54. If a semicircular arc be denoted by 10.05 ; what is tba area 
li tbe circle ? Ans. 289.36. 

55. If the diameter of a grinding stone be 20 inches ; what 
superficial area is left when it is ground down to 15 inches diameter, 
and what superficial area baa been worn away ? 

Ans. 176.715 sqr. iuobes left, and 137.445 worn away. 
66. If the chord of an arc be 24 inches, and the perpendicular 
onitirnm the centre 11.9; wbat is the area of the circle? 

Ans. 2.SS9804. 
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MENSURATION OF SOLIDS. 



To find tlie aolid contents of a parallelopiped, or any regularly 
box-Bbaped body : 

Let it be required to find the number of cubic feet iri a bos 8 
feet long, 4J feet broad, and 6|- feet deep. 

In the first place, tbe length being 8 feet and the breadth 4J, 
tae area of the base ia 8X4J^=S'3 sqttare feet, and therefore every 
foot of altitude, or depth, or thiokness, will give 36 cubic feet, and 
as there are 6| feet of depth, the whole solid content will be 33 
times 6f , or 243 cubic feet. Hence tbe 



Take the continual product of the length, breadth) and depth. 

Note. — Let it bo carefully obseri'oil tbat the unit of meaaure in the case 
of Bolida is to be taken as a cabe, the base of whicb is a superficial unit used 
in tbe measurement of eurfeees. TJ^e aolid oonlent is inflioatad bj- tbe repe- 
titiott of this uuib a cerbun Humlier of times. If the body ia of unifbrm 
breadth the rale needs no modiSeatioii, but if it is rounded or taperii^, as a 
globe, cone, or pyramiti, the caloulailon beeomea virtuaUy to find how muoh 
the rounded or tapering body differs from tbe one of uniform breadth. Sup- 
pose, for example, we take a piece of wood G feet high, in the torm of a 
pyramid, and having the length and breadth of the base each H leet, then the 
area of the base is 3G ; butif,at the height of 1 loot, the dimecsions hiive each 
dimhiished by 1 foot, the area is 25 ; at another foot higher it is 16 ; at tie 
nest 9 ; at the next i ; at Che next 1 ; and at the 6th 0, i. e., it has come to a 
point, and the calculation is, how much remains from the aoiid cube after so 
much has been cut off each side aa to give it this form. 

This giv^ rise to the following varieties : 

I. To find the soUd contents of a cone or pyramid; 

Multiply the area of the hose ly the perpendiculcM' height, and 
lobe or.e-third of tJie products 

II. To find the solid contents of a cylinder or prism : 
Multiply the area of the iase ty the perpendimlar h^g1lt> 

III. To find the surface of a apbere : 
Multiply ike sqiiare of the dia/meter hy 3.141ff. 
ly. To find the solid contents of a globe or sphere : 
Multiply the thirdpomer of the diameter hy .5236. 
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T. To find tbc volume of a spheroid, tho axes being given : 
Multiply the square of tJie axis of rauolaUmi hy tlie Jixtd axis, 
and thepeoduct hy ,5230. 

EXEEOISES. , 

57. If the diameter of the base of a cylinder be 3 feef, and its 
height 5 feet, what is the solid content ? Ans. 25.708 feet: 

58. If the diameter of the base of a cone be 1 foot 6 ioohes, and 
the altitude 15 feet, what are the solid contents ? 

Ans. 8 foot, 120 inches. 

59. If the diameter of the base of a cylinder be 7 feet, and the 
lieiglit 5 feet, what is the solid cofltent ? Ans. 245 cubic feet. 

60. What are the solid contents of a hexagonal prism, each side 
of the base being 16 inches and the height 15 feet ? 

Ans. C9.282 cubic feet; 

61. A triangular pyramid is 30 feet high, and each side of the 
liaso is 3 feet ; required the solid contents. Ans. 39.98 cubic feet. 

ti2. What are the solid cocteEts of the earth, the diameter being 
taien as 7918.7 miles ? Ans, 259992732079.87. 

63, In a spheroid the leae axis is 70 aacl the greater 00 ; what 
ore the solid contents ? Ans. 230907.6. 



PILING- OP BALLS AND SHELLS. 

Balls are usually piled on a base which is either a triangle, or 
square, or rectangle, each side of each course containing one ball 
less than the one below it. 

If the base is an equilateral figure, the Tories of a complete pile 
will be a single ball ; but if one side of the base be greater than tho 
contiguous one, the vertex will ba a row of balls. Henee, if the base 
he an equilateral figure, the pile will be a pyramid, and as the side 
of ,each layer contains one layer less than the one below it, the 
number of balls ia height will be the same as the number of balls in 
onB side of the lowest layer. If the pile be rectangular, each layer 
must also be rectangular, and the number of halls in height will be 
the same as the number in the less side of the base. If the base 
be triaugulaTj we have tho 
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Multiply the vivimber om one side of tJie hottom row % iUelf VLVa 
one, mid theproduct hy the sanie base row PLUS fwo, and divide the 
restilt by six. 



For a complete square pile we hive tto 



Multiply the number of balls in one side cf the lowest course hy 
itself PLUS one, and this product by double the first multiplier PLtfS 
one, and take oae^ioith of the result. 

If the pile be rectangular, we have tho 



From three times the niimber of balls in the length of the lowest 
course eubtraet one less than the number in the breadth of the same 
course; multiply the remainder by the breadth, and this product hy 
one-sixth the breadth plus one. 

If the pile he incomplete, find what it would be if complete ; find 
aho what the incomplete one would be as a separate pile, and sub- 
tract the latter from, theformer. 

3XEBCISB9. 

8i. In a complete triangular pile caeli sicle cf the haso is 40 f 
liow many balla are there ? Ans. 11480.. 

65, In each side of the base of a square pile there are 20 shells ; 
how many in the whole pile ? Ans. 2870. 

66. In a rectangular pile there are 59 balls in the length, and 20 
in the breadth of the base ; how many are in all ? Ans. 11060. 

C7. In an incomplete triangular pile, each side of the lowest lajer 
consists of 40 halls, and the side of t' e upper course of 20 ; what 
is the number of halls ? Ans. 10150. 

; BrEt row in the wantiD;^ pari 



..Google 



MEASUEEHENT OF TIMEEH, 



MEASUREMENT OF TIMBER. 

Timber is meaaured sometimea by the fiquare foot, au3 sometimes 
by the cubic foot. 

Cleared timber, such aa planks, beams, &c., are usually measured 
fcy the square foot. 

What is called board measure is a afertaia leogth aud breadth, 
aud a uniform thickness oS one inch. 

Largo quantities of round timber are often estimated bj tbo ton. 

To find either the supei-fioial extent or board measure of a plank, 



e length in feet }y>j the breadth in inches^ and diuide 
l3 12. 

Note, — The (hickoesa being tflkeo uniformly aa one innk, tLe rule for flnd- 



Multvply the hoard measwre bff the thicJcness. 

If the board be a tapering one, take half the sum of the two 
esti-eme widths for the average width. 

If a one-inch plank he 24 feet hug, and 8 inches thick, then we 
bays 8 inches equal f of a foot, and f of 24 feet:^16 feet. 

A board 30 feet long is 26 inches wide at the one end, and 14 
inches at the othei', hence 20 is the mean width, i. e., 1| feet, and 
30xl|^50 ; or, 30x20^600, and 600^12=50. 

To Sad tho solid contents of a round log when the girt is known. 



Multiply ilie square of the quarter girt iii incJi^s hy the laigtk in. 
fed, and divide the product by 144. 

If a log is 40 inches in girt, and 30 feet long, the solid contents 
■will be found by taking the square of 10, the quarter girt in inches, 
whieh is 100, and 100X30^3000, and 3000-v-144=20«, 

To find the number of square feet in round timber, when the 
mean diameter is given, 
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Multiplg the diameter in inches hy half the diameter in indies, 
and the product by the length in/eet, and divide the result li/ 12, 

If a log 13 30 feet long, and 56 inchea mean diameter, the iiumbei 
of Bquare feet is 56x28x30-^12^3920 feet. 

To find the solid contents of a log when the leugth and meau 
diameter are given. 

BTTLE, 

Mvltvplyihe sgvare of ha?f the diameter in inches ip3.141&, and 
tkisproduct h/ the length in feet, and divide hy 144. 

63, How raatiy oubio feet are there in a piece of timber 14x18, 
and 28 feet long ? Ans. 49-|-oahio feet. 

69. Kow many cubic feet are there in a round log 21 inches in 
diameter, and 40 feet in length ? * 

70. "What are the solid contents of a log 24 inches in diameter, 
and 34 feet in length ? Ans. 106.81+oubio feet. 

71. How many feet, board measure, are there in a log 23 inches 
in diaraeter, and 12 feet long ? Ans. 264J. 

72. How many feet, board measure, are there in a log, the 
diameter of which is 27 inches, and the length 16 feet. Ans. 486. 

73. What are the solid contents of a round log 36 feet long, 13 
inches diameter at one end, and 9 at the other? 

74. How many feet of square timber will a round log B6 inchea 
diameter and 10 feet bng yield ? Ans. 540 solici feet. 

75. How many solid feet are there in a board 15 feet long, 6 
;hes wide, and 3 inchea thick ? Ans. 1 ^"^ cubic feet. 

76. What are the solid contenta of a hoard 20 foet long, 20 
;hes broad, and 10 inches thick ? Ans. 27^ feet. 

77. What is the solid content of a piece of timber 12 feet long, 
16 inches broad, and 12 inches thick ? Ans. 16 feet 

78. How many cubic feet are there in a log that is 25 inches in 
diameter, and 32 feet long ? 

79. How many feet, board measure, does a log 23 inches in 
diameter, and 14 feet in length contain ? Ans. 4575- 

80. How rouny cubic feet are contained in a piece of squared 
timber that is 12 by 16 inches, smd 47 feet in length ? Ans. 62f , 
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81. How many feet, board measure, are there in 22 one-inch 
boards, each baing 13 inches in width, and 16 feet in length ? 

Ans. 381f 

BALES, BINS, &C. 

Aa bales are usually of the same form aa boxes, the same rule 
applies. 

82. Hence, a bale measuring 4^ inches ia length, 33 in width, 
and 3^ iu depth, is, in solid content, 3T^ feet. 

83. A crate ia 5 feot long, 4| broad, and 3^2 deep, what ia the 
solid content? Ans. SS^*^. 

To find how many bushels are in a bin, of grain 



Find ike product of the length, hreadth and depth, and divide 
hif 5150.4. 

84. A bin consists of 12 compartments ; each measures 6 foet 3 
inches in length, 4 feet 8 inohes ia width, and 3 feet 9 laches in depth ; 
how many bushels of grain will it hold ? Ans. 1055, aear^. 

To find how many bushels of grain are in a conical heap ia the 
middle of a floor : 



Multiply the area of the base by one-third the height. 

The base of such a pile is 8 feet diameter and 4 feet high ; what 
is the coateat ? 

The area of the base ia 64X.7854^83.777, aad 83.777x1= 
67.02, the nambcr of bushels. 

If it be heaped agaiast a wall take half the above result. 

.If it be heaped is a ooraer, tdte oae-foorth the above result. 
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MISCELLANEOUS EXERCISES. 

1. What nnmber ia that f and f of which make 255 ? 

Ads. 201/g. 

2, What must be added to 217^, that the sum may be 17|- times 
19^? Ana. 118|. 

8. What sum of money must be lent, at 7 per cent., to accumu- 
late to W:55 interest in 3 montiis ? Ans. 5S260OO, 

4. Divido 11000 among A, B and C, so that A may have $150 
more than B, and B ^62 less than C. 

Am. A. S416f ; B, $2G0|; 0, S322|. 

5. Where shall a pole 60 feet higti bo broken, that the top maj 
rest on tlie ground 20 feet from the stump ? - Ans. 2Cf feet. 

6. A man bought a horse for ?G8, whioh was ^ as much again as 
he sold it for, lacking $1 ; how much did he gain by ihe bargain ? 

Ana. $12.50. 

7. A fox IB 120 leaps before a hound, and takes 5 leaps to the 
hound's 2; but 4 of the tound'a leaps equal 12 of the fox's; how 
many leaps must the hound taJte to catch the fox ? Ans. 240. 

a. A, B and can do a certain pieoe of work ia 10 days ; how 
long will it take each to do it Beparately, if A does IJ times as much 
Es B, and B docs ^ as much as C ? 

Ans. A, 30 days ; B, 45 ; C, 22^. 
S, At what time between five and six o'clock, are the hour and 
minute Lands of a clock exactly together ? 

Ana. 27 min., I6^*y see. past 5. 

10. A courier has advanced 35 miles with despatches, when a 
eecond starts with additional inatrudiona. and hurries to overtake 
the first, travelling 25 miles for 18 that the first travels, how fer 
will both have travelled when the second overtakes tha first ?" 

Ans. 125 miles. 

1 1. What is the sum of the series 3— i-|--a^_ J/^-j-/j2,_^_ y 

Ana. -/g. 

12. If a man earn $2 more each month than he did the month 
before, and finds at the end of 18 months that the rate of increase 
will enable him to earn the aamo sum in 14 months ; how much did 
he earn in the whole time ? Ans. S4032, 

13. How hoff would it take a body, moving at the rate of 50 
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miles an hour, to pass over a space equal to the dutanco of tlie earth 
from the sun, L c, P5 millions of miles, a jear being 365 dajs ? 

Acs. 216 years, 326 days, 16 hours. 

14. Two soldiers start together for a certain fort, and one travela 
18 miles a day, and ai^r travelling 9 days, turns back as far as the 
eecond had ti'avelled daring those 9 days, lio then turns, and in 22J 
days from the time they started, arrives at the fort at the aajne tiiaa 
OS Ills comrade ; at what rate did the sseoond travel ? 

Ans. IS miles a day. 

15. What quantity must bo subtracted from the square of 48, so 
tJiiit the remaiader may be the product of 54 by IG 1 Ans. 1440. 

16. A father gai?e § of his farm to Ilia son, the son sold f of Lis 
share tbr $1260 ; what was the value of the whole farm ? 

Ans. §5040. 

17. There were | of a flock of sheep stolen, and 672 were left ; 
how many were there in oil ? Ans. 1792. 

IS. A boy gave 2 cents each for a number of pears, and had 42 
cents left, but if he had given 5 cents for each, ho would have had 
nothing left, l^oquircd the number of poara Ans. 14. 

1 

19. Simplify ' "^ — 

20. A man contracted to perform a piece of work ia 60 days, he 
employed 30 men, and at the end of 48 days it was only half finish- 
ed; how many additional hands had to be employed to finish it 
in the stipulated time? 

21. A gentleman gave his eldest daughter twice as much as his 
second, and the second throe times as much as the third, and the 
third got $1573 ; how much did he give to all ? Ans. S15730. 

22. The sum of two numbers is 5643, and their difierence 125 ; 
what are the numbers ? Ans. 28S4 and 2759. 

23. How often wi!! all the four wheels of a carriage turn round 
ia goiug 7 miles, 1 furlong, and 8 rods, the hind wheels being each 
V feet 6 inclies in circumference, and the fore wheels 6 feet 7^ inches ? 

Ans. 23716. 

24. What is the area of a right angled triangular field, of which - 
the hypotenuse is 100 rods and the base 60? Ana. 2400 sq. rds. 

25. Simplify ^ir^of 4i±^ of.?i±ii' Ana. 1^- 
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27. If I of A's age ia ^ of Bs', and A is 37^, what age is B ? 

Ana. 40. 

28. What is the excess of ^gH^J-j- above j^^-^j^gy ? 

Ans. j§§|^- 

29. The sum of two numbara is 5330 and their difference 1999 ; 
what are the numbers ? Ans. 3664J- aud 1665^. 

SO. A person being asked the hour of the day, replied that tho 
Hme past noou was equal to one-fifth of the time past midnight ; 
what was the time ? Ans. 3 P.M. 

31, A snail, in gettmg up a pole 20 feet high, elimbed up 8 feet 
every day, but slipped back 4 feet every night ; in what time did he 
leach the top ? , Ans i days. 

.■32, What number is that whose ^, J-, and J parts maie 48? 

Ans. 44 j^, 

■33. A merchant sold goods to a certain amottnt, on a commission 
of 4 per cent., and, having remitted the mt proceeds to the owner, 
received ^ per cent, for immediate payment, which amounted to 
$15.60; what was the amount of his commission 7 Ans. ^260, 

84. A criminal has 40 miles tho start of the detective, hut the 
detective makes 7 miles for 5 that the fugitive makes ; how far will 
the detective have travelled before he overtakes the criminal ? 

Ans. 140 miles. 

35. A man sold 17 stoves for $153; for the largest sisie he 
received $19, for the middle size $7, and for the small size $6; how 
many did he sell of each size ? 

Ans. 3 of the largo size, 12 of the middle, 2 of tho small. 

86. A merchant bought goods to the amount of $12400 ; S4060 
of which was on a credit of 3 months, $4160 on a credit of 8 months 
and the remainder on a credit of 9 months ; how much ready money 
would discharge the debt, money being worth 6 per cent. ? 

Ans. $12000. 
. 37. If a regiment of soldiers, consisting of 1000 men, are to be 
clothed, each suit to contain 3f yards of cloth that is 1^ yards wide, 
and to be lined with flannel IJ yards wide; liow many yards will it 
take to line the whole? Ans. 6625. 

38. Taking the raoou's diameter at 2180 miles, what are the 
Bohd contents? Ans. 5424617475+ sii. milea. 
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39. A oertaitt island is 73 miles in circumference, and if two men 
start out from the same point, in the same dlreotiou, the ouc walking 
at the rate of 5 and the other at the rate of 3 miles an houi' ; in 
wliat time will tJiey come together ? Ans. 3fi hours, 30 minutes. 

40. A circulur pond measures lialf an acre ; what length of cord 
mil be required to reach from the edge qf the pond to the ccntrt; ? 

Ans. 832()34- feet. 

41. A gentleman has deposited $450 for the benefit of hiss son, 
ill a Savings' Bank, at oompound interest at a half-yearly I'ate of 3^ 
per cent. Ho is to receive the amount as booh aa it hocomes 
$1781,66^. Allowing that the deposit was made when tlie son wits 
1 year old, wliut will be his age whea he can come in posaeaaiou of 
the money ? Ans. 21 jaars, 

42. The select men of a certain town apjjointed a liquor agent, 
and furnished him with liquor to the amount of $825.(10, and cash, 
$215, The agent received cash for liquor sold, $1323.40. He paid 
for liquor bought, $937 ; to the town treasurer, §300 ; sundiy ex- 
penses, $29 i his own salary, $265 ; he delivered to indigent persons, 
by order of the town, lic[uor to the amount of §13. 50. Upoa taking 
stock at the eud of the yeai', the liquor oa hand amounted to 
§616.50, Did the town gaiu or lose by the agency, and how much ; 
lias tho ageat any money in his hands belonging to the town ; or 
does the town owe the agent, and how much in either case ? 

Ans. The town bat ^103.20 ; the agent owes the towa $7.4lr. 

43. A holds a note for $575 against B, dated July 13th, paya- 
ble in 4 months from date. On the 9th August, A received in 
advance $62 ; ajid on the 5th September, 345 more- According to 
the terms oi' agneement it will be due, adding 3 days of grace, on the 
16th November, hut on tho 3rd of October B proposes to pay a gum 
which, in addition to the sums previously paid, shall esteud tho pay 
day to forty days beyond the ISJth of November; hoiv much must B 
pay on the 3rd of October? Ans. $111.43. 

44. A accepted an agency from B to buy and sell grain for him. 
A received from B grain in, store, valued at $135.60, and cash, 
$222.10 ; he bought grain to the value of^ $1346.40, and sold grain 
to the amount of $1171.97. At the end of four months B wished 
to close the agency, and A relumed him grain unsold, valued at 
$437.05 ; A was to receive for services, $48.12. Did A owe B, or 
B owe A, and how mnah. ? Ana. B owed A 45 cents. 
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45. A general ranging his men ia tlio fonn of a square, liad 59 
men overj but liaving increased tlie side of tlie scjuare by one man, 
he lacked 84 of completing the square ; how niauy men had ho ? 

Abb. 5100. 

46. "What portion, espresaed as a common fraction, is u pound 
and a ha!f troy weight of three pounds aToirdupoia ? Ana. -^f^. 

47. What would the last fractiou be if we reckoned^ by the ounces 
instead of grains according to the standards ? An^. |, 

48. If 4 men can reap 6| acres of wheat in 2 J days, by working 
8J hours per da,y, how many acres will 15 men, working equally, 
reap in 3| days, working 9 hours per day ? Ans. 40f 8 days. 

49. Out of a certain quantity of wheat, ^ was Bold at a certain 
giun per cent., J- at twice that gain, and the remainder at three times 
the gain on the iirst lot ; what was the gain on each, the gain on the 
whole beiag 20 per cent.? Ans. 9-|, 19^ and 28§ per cent, 

50. If a man by travelling 6 hours a day, and at the rate of 4J 
miles an hour, can accomplish a journey of 540 miles in 20 daya ; 
how many daya, at the rate of 4§ miles an hour, will he require to 
accomplish a journey of GOO milea ? Ans. 21y- 

51. Smith in Montreal, and Jonea in Toronto, agree to exchange 
operations, Jonea chiefly making tho purchaaea, and Smith the sales, 
the profits to be equally divided ; Smith remitted to Jones a draft 
for $8000 after Jones had ma.Ce purcliaaea to the amount of 
$13682.24; — Jonea had sent merohandise to Smith, of which the 
latter had made sales to the value of $9241.18 ; Jones had alao made 
aalesto the worth of ^2836.24; Smith haa paid $364.16 and Jon^ 
$239.14 for expenses. At the end of the year Jones has on bands 
goods worth §2327.34 and Smith goods worth 33123.42. The term 
of the agreement having now expired, a aettlementis made, what has 
been the gain or loss? What is each partner's share of gain or 
losa ? What is the cash balance, and in favor of which partner ? 

52. In a certain factory a number of men, hoys and giria are 
employed, the men work 12 hours a day, the hoys hours and the 
^Is 8 hours ; for the same number of hours each man receives a 
half more than each boy, and eaeh hoy a third more than each 
girl ; the sum paid each day to all the boys is double tho sum 
paid to all the girls, and for every five shillings earned hy alt 
Qie boys each day, twelve shillings are earned by all the men ; it 
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is required to find tbe mimbcr of men, tlie numbor of boja and tlia 
number of girlsj the whole number being 59. 

Ans. 24 men, 20 boys and 15 girls, 

53. A holds E's note for $575, payable at the end of 4 moaths 
fijom the 13th July ; on the Stli August, A received $G2 in advance, 
as part payment, and on the 5th Septeraber $45 more ; according to 
agreement the note will not be due till IGtlt November, three daya 
of grace being added to the term ; but on the 3rd October B tenders 
such a sum as wOl, together with the payments already made, ex- 
tend time of payment forty days forward ; how much must B pay on 
the 3rd of October ? Acs. $111.43. 

54. If a man commence buaness with a capital of $5000 and 
realises, above expenses, so much as to increase his capital each year 
by one tenth of itself leas $100, what will his oapitaJ amount to in 
twenty years? Ans. 827910. 

55. A note for $100 was to come duo on the let October, but 
on the 11th of August, the acceptor proposes to pay as much in ad- 
vance as will allow him 60 days after the 1st of October to pay the 
balance j how much mast he pay on the 11th of August ? Ans. $64. 

56. A person contributed a certain sum in dollars to four char- 
ities ; — to one he gave one half of the whole and half a dollar ; to a 
second half the remainder and half a dollar ; to a third half the re- 
mainder and half a dollar; and also to the fourth half the remainder 
and half a dollar, together with one dollar that was left ; how much 
did he give to each ? 

Ans. To the first, ?16; to the second, $8; to the third, $4; to 
the fourth, $3. 

57. A farmer being asked how many sheep ho had, replied that 
he had them in four different fields, and that two-thirds of the num- 
ber in the first field was equal to three-fourths of the nutaber in the 
second field; and that two-thirds of the number in the second 
field was equal to three-fourths of the number in the third field ; and 
that two-thirds of the number in the third field was equal to four- 
fifths of the number in the fourth field ; also that there were thirty- 
two sheep more in the third field than in the fourth ; how many 
sheep were in each field and how many altogether ? 

Ans. First field, 243 j second field, 216; third field, 192 i 
fourth field, 160. Total. 811. 



.y Google 



348 AnirnittETif!, 

53. rioff many hours per diiy must 217 men work lor 5^ aayg 
to dig a trcncli 23^ yards long, 3^ yards wide, and 3J deep, it' 24 
men working equally can dig one 33| yards loiigj 5| wide, and 3^ 
deep, in 189 days of 14 houro each. Ana. IG hours. 

59. A man bequeathed one-fourth of hia property to hia eldest 
son ; — to tlie aeeond aoa one-fourth of tho remninder, and $350 be- 
sides j to the third one-fourth of the remainder, together with $975 j 
to the youngest one-fourth of the remainder and $1400 ; he girea 
hia wife a Ufa interest ia the remaiader, and her aliare, is found to 
be oae-fifth of the whole; what was the amount af the property ? 

Aus. S20,000. 

60. Five men formed a partnership which was dissolved al'ter 
four years' continuance ; tlie first contributed $60 at first and S^OO 
more at the end of five months, and again $1500 at tlio end of a 
year and eight montha; the second contributel SGOO an I glSOO 
more at the end of six months ; the tliird give at fir t 3!)400 and 
§500 every six months ; the fourth did not contnbut t II tht. end of 
eight montha ; ho then gave $900, and thi, samo sum every sis 
montlia ; the fifth, having no capital, contributed by his hhor in keep- 
ing the booksat asalary of Jl.25 per day; at the espiration of the 
pirtuorahip what was the sharo of each, the whole gain having been 
$20000 ? 



61. Four men. A, B, 0, and D, bought a stack of hay containing 
8 tons, for $100. A ia to have 12 per cent, more of the hay than B, 
B ia to have 10 per cent, more than 0, and is to have 8 per cent, 
more than D. Bach man ia to pay in proportion to the quantity he 
receives. The stack is 20 feat high, and 12 feet square at its base, 
it being an exact pyramid ; and it is agreed that A shall take his 
share first from the top of the stack, B is to take hia share the nest, 
and then and D. How many feet of the perpendicular height of 
the stack shall each take, and what sum shall each pay? 

Ana. A. takes 13,23+ft., and pays $28.93^; B takes 3.1'i+ft., 
and pays |25,83i-; takes 2.06+ft,, and pays $23.i8i ; 
D takes 1.58+ft., and pays $21.74J. 

62. A merchant bought 500 bushels of wheat and sold one half 
of it at 80 centa per bushol which was 10 par ocnt more thiiu it 
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cost him, aod 5 per cent, less than he aaked for it. He sold the 
remainder at 12^ per cent, more than it cost Mm. What waa hia 
asking price for both lots ? What did he reoeive for the laat lot, 
and how much did he g^n on the whole ? 

63. May lat, L862, I got my note for 12000 payable in 4 moitths 
diacounted at a bank, aad immedijtaly invested the money received 
in woodland. November 9th, I sold the land at an advanoe of 15 
per cent., receiving | of the prioe in eauh, and a note for the 
remainder, payable August 10, 1864, without grace, and to bo on 
interest after January 1, 1864, at 7 par cunt. I lent the cash re- 
ceived at 6 par cant. Whsa ray note at the bank beeamo due I 
renewed it for tho aame time as before, aud at the proper time 
renewed it again, and finally renewed it for aueh a timo that the 
note would become due August 10, 1SG4. Now, if I paid G per cent, 
on the money borrowed at the bitnk, and made a comploto aettleniQnt 
August 10, 1864, what was the amount of ray gains ? 

64. My agoQt at Mobilo buys for ma 500 bales of cotton, avei 
aging 500 lbs. per bale, at 10 cents per pound. I pay him 1^ per 
cent, oa the amount paid for the cotton, and sliippiiig charges at 60 
cents from January 1 for an amount suiSoient to pay for the cotton, 
charges and commission including also 2 per cent, discount on the 
draft. On the receipt of the invoice, I insure for the amount of the 
draft plus 10 per cant, ; I pay IJ per cent, premium on the amount 
insured, and from the amount of the premium is disoounted 1^ per 
cent, for cash. On the arrival of the eo'toa I pay J of a cent per 
pound for freight, and 5 per cant, primage to the captain on the 
freight money, and also 4 cents per bale for wharfage. I sell it on 
the wharf, January 20, .it §1 per bale profit, and agreed to take in 
payaient the note of the puroh.i3er for tj months from January SO. 
What amount would be received on the note when discounted at a 
bank at 7 per cent. ? 
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FOI^EIGN GOLD COINS. 



^^..,. 


........... 


„„,, 


raat 


V... 


Value Bftel 
DednMlou. 






Oi. Dec 

0.281 

0.256,6 

0.112 

0.363 

0.357 

0.254 

0.867 

0.575 

0.209 

0.867 

0.492 

0.427 

0.133 

0.256.7 

0.256.2 

0.207.5 

0.207 

0,427 

0.427 

0.357 

0.112 

0.185 

0.374 

0,207 

0.362 

0.289 

0.S67.5 

0.S67J; 

0.24,? 

0.215 

0.8C8 

0.867 

0.525 

0.8S7 

0.333 

0.357 

0,140 

0.210 

0,268 

0.215 

0.!11 

0.151 

0,231 

0,112 


916.5 
916 
986 
900 
900 

870 

917.5 

653^ 

870 

900 

895 

844 

916.5 

916 

899.5 

899 

895 

903 

900 

086 

900 

91G 

6GB 

572 

8G6 

870.5 

9!)6 

899 

870 

858 

8D1.5 

912 

900 

900 

91B 

896 

8C9.5 

973 

flOO 

915 

(IB9 


S5.32.37 
4.85.58 
3.2828 
6.75.35 
6.64.19 
4.72.03 

15.50.25 

10.90,57 
3.6a76 

15.59.26 
9.15.36 
7.90.01 
7.55.46 
4.86.S4 
4.84.92 
S.85.83 
S.84.C9 

7.9aoi 

7.97.07 
6.64.20 
2.28,28 
3.44.19 
7.08.18 
3,8 .26 
4.M.0 
S.6T.0 
15.6 .98 
15.G1.05 
5.04.43 
3.99.56 
16.61.06 
15.37.76 
9.67.51 
16.55.67 
5,80.66 
6.64,19 
2.60.47 
897.64 
4.96.3!) 
3.80.44 
2.23.72 
2.99.54 
4.36.9? 
2,ai.29 


$5.29,71 
4.8818 
2.27.04 


Austnai. 


Sovereign 1855-60 , 

Ducat . . 


£!Sr 


NewUnion Crown (asBunwa) 
IVenty-fivB francs 


6.60.87 
4.69.67 


Centra America 


20 MilreiB ... 

Twoescudos,. 


10.85.12 
3.G6.91 














Equftdor 
Enganil 

Franco 

Germany " or It 






Poand or Sovereign, new. . 
Pound orSoverign,aTerage 
Twenty ftanos, new. , , . , . 
Twenty franca, average. . . 


4.83.91 
4,82,50 
3.83.91 
3,82.77 


Tun tlialer, Fnissian 


7.93.09 


Germany aoutii 
Greece 






Tnenty dvacbms 


3,42,47 


Italy 

Japan 


201ire 


3.82.34 






Menco 


Doobloon, average 


15.45.22 


Naples 


B!xducafl,new. 


5,01.91 


hew Gr^aada 


Od DouWoon, Popayan. 


15.53.28 
15.30.07 








isa- . 






NewUnion Crown [aesumod] 


6.60.87 






3.05.66 


Spain 




4,93.91 




3,84,61 


Swt-dQXL 


Dncat 


2.22.61 
2.9805 






4.34.75 


Tiisc^ny , 


Scqmn 


2.30.14 
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FOREIGN SJLVEIl COISS. 



FOREI&N SILVER COIK& 



„„,. 


..„_ 


™„. 




v..™ 






0= Etc, 


Tnoca 




Auelna 


Old ris ( oll^ 


0' 


833 ' 


$1.02.27 




0116 ulo 


obje 


SII2 


1.02.C4 




fclotmljtjlor IbSo 


OJ, 1 


833 


61.11 




New floiin 


97 


900 


48,63 




New Union dollnr 


06je 


900 


73.01 




Maria lhere<«doi r I18O 


O&Ja 


838 


1^2.12 


PeMim 


TiYO franoa 


803 




98.01 


£olivii 


^W7 dollar 


013 


903.5 


79.07 




Elfllf dollar 


04 2 


6G7 


39,22 


Brazil 


Double Milroi 


08 


S18 5 


l.n2.S3 


Cinada 


20 cejtB 


UIjO 


fl2j 


18.87 


CemiaJ Amenca 


Dollar 


866 


850 


1.00.19 


Chill 


Old Dollar 


861 




1.06.79 




Now Dollar 


801 


300.5 


B8.17 


Denmaik 


Two iigsdaler 


09 7 


877 


U0,G5 


£li2!aiia 


^hillins naw 


01 »5 


D21.5 


22.96 




Shilling avara e 


0i(8 


925 


Z2.41 


Fnnoe 


Fiyelrano avon^e 


800 


900 


98.00 


Germany North 


Thaler before l«5i 


0-13 


rso 


72.67 




New Ualer 


OoOo 


900 


72.89 


Germajy South. 


rioriti before 18 7 


310 


900 


41,65 




*Iew florin [nEsnmed] 


310 


900 


41.65 


Gleece 


Tire drachms 


719 


900 


88.08 


Hindo tan 


Rupee 


0S74 


916 


46.62 


Japan 


Kzebu 


02(3 


B91 


37,63 




New Itzebn 


79 


890 


33.80 


Mexico 


Dollar new 


08G7 5 


903 


1.06.62 




Dollar werage 


Obtifi 


901 


1.06.20 


Naples 


Sottdo 


811 


830 


95.31 


JNetherlanda 


ii gnild 


O&Ol 


911 


1.03.31 


Noin-ay 
Wflw Granada 


Specie daler 


0')27 


877 


1. 10.65 


Dollar of I6j7 


803 


896 


97.92 


Pern 


Old ttoliar 


Ob''G 


901 


1.06.2G 




Dollar of 1858 


0<GS 


909 


94.77 




HalfdoUar 1835-38 


0J33 


050 


3&31 


Prnasia. 


Thaler before 1857 


1 


750 


72.68 




New thaler 


0585 


900 


72.89 


Borne 


ocudo 


oaei 


900 


1.05.81 


ItoEBia 


Ponble 


OCG 


875 


79.44 


Sardinia. 


rive lire 


o> a 


9C0 


98.00 


Sp^n 


New pistareon 


oirs 


B99 


20.31 


Bweden 


fix doUii 


lOD' 


750 


1.11.43 


bwitzerland 


iwo francs 


C d 


899 


39.53 


Tunis 


?iv* piastres 


OjII 


808.5 


62.49 


Tnrtoy 


Tweitl/piaetres 


OmO 


830 


8(i.03 


lUBCinv 


riorlii 





925 


27. (iO 
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I.AWS OF THE UNITED STATES 



INTEREST, DAMAGES ON BILLS, 

AND THE COLLECTION Of DEBTS 



AIiAB&MA. 



/nfcreji — He rate of Intoraa In Aljbama Is eight per cent, per oimnin. 

Psnaas for rio/iliiml iff &e TTtaty tauu.— All contnicta mmla at a higher Tata of 
Intei-'esL t'aau eiglii ver eeai. aie uiitiilDii% and contiat tie cofiirced esaspl, aa lo the priucipal. 

itamojei on iJi((s.— BimageB on Inkna hills of oi' ..aora pralealed iBr non pajmeal^ 
aro e per cent. ; on fiirelgnblllB of exchange 10 percent, on the bud drawn Ibr. 

All bills dmirn fuid pa^ble nlthln thia Etata are lermoa inland hilla ; thoes diann la 
this lilala and pajshle claanhere, an considered ihreisa bills. 

Sigia Bill3.—QracB is allowed on toll^ dralle, elo., payable at al^t. 
' (MUdioa iif Debti. — OrigumI attactmuuitB, tDrelga and domeallix are [GEiied 117 Judges ol 
tba clrcDlt 01 count; courts, orlUBtlces of the peace. An attaciimiein ma; l^m, sIthonEb the 
d^t or demand cf tlia plolntuf be not duo; and ehall ha a lien on Uie propeit? attached nntll 

Don-raldeDt ptalnlia'miiy have an attaobment (^^Inst the property of a um-reaident dof^od- 
ant, provideil lid eljea good acd fioiaoient reaiden(> EBOorlty In the reqaireil bona, maJting oath 
Hut the defbudant baa not sufflolent propeitf vithia tho Stats of defendant's residence ta 

ARKANSAS. 

IrtleresL—Tbe l^al rate of intereoi !n ArkonsaB Is sis ner cent. Epedal eontraots In wriliiis 
niU oilmic on interest not to oiosed ten per cent. AlljudgnieDts or iJccrces ujion contmcls 
fiearlDH moiB than ^ per cent, ehail bear the same rate of bitereal otigiuall; agreed upon.— 
(Goulfa DigcsC,cb^ OS, ms. 1, 3, Ac, IS58.) 

PinieiafiirViiiatitnqfeieUnayLaas.—AO contracts tbrreserTabonofagrealerralectf 
interest ttan tan per cent are Tdd. Tho csccaa taken or cbai^d beyond ten per cent, may 
bs ncavcrcdbact, prorided the acUon loc recoveiy shall be brought trithhi one year oAerpiiy- 
ment. (lb. sees. 6& T.) 

Danaga on SlUs.— The ilamoges on BtUa of Eschango drawn or negotiated in Aiianaas, 
oxprefflea to ha Em value received, and protested Bn- non-accoptanao, or lOr non-payment after 
Eon-Bcceptance, are as ISllowii.— (lb. chap, 26. | 

1, Ifpayablewilllhltho Slate, 2 per ceuti 

£. If payable in Alabama, Louisiang, Mls^salppi, Tcnne^ee, Eentacky, Ohio, Indiana, 
minoiB orlUBBourL or at any point on tho Ohio lUvsr, 4 per csut 

a ITpayabla in any otoarttaie or territory, 6 percent^ 

a. IfpayablB wllhln either of the United Stalea, and protested IBr non-payment, aftOT 

Jto7e(s».Bfl(j.— The damagea on bills of erohange, expressed Ibr value racfllvefl, and payable 
beyond lbs itmlta of the United Slatca (lb. chap: 26), are 10 per cent. 

^Sf^ StlZi^-There Is no eCatnle in f jrce In Arkansas in i-clbitnce to grace or eight bills, 
eeetlon IS, flonld'H Dteea^ aaya "Foa'eign sod Inland bills shall be governed by tlie law- 
merchant as to di^^ of grace, pn>trafi ajid noticed '^ 

CoHeiiiBH <tf J^etic— An attaohment may bo Issoed against Iha property of a non.re^dcnt, 
end also against a resident of tha ftate when tho latter la about to remove out of the State; M 
ia Blxiut to remove bla goods or ellBots, or about to aeerele liiinsslK e> (hat tho ordinuy pro- 
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CALIFORNIA. 

of inlereol In Califbtnla is, cy 3tott\to, taafl Bt ten per cunt. 
a of iateresl may in agreofl upon or [ieuiI, 

of llie Inieresl Loio.— Thero is uo law in CnliGinila filing any 
to of tnloresl abova tan par cont. The matter ie thus left eutlrely 

a damnses on UWs of osehaD^s drann or nesotlatecl In OalilOrnla 
f lbs Kocky Muunlains, and raiuiued undor protest tbT ntm-cuxeet- 
nlliffmly.lSpQroant.' 
.itovTflB .eiUa— ThB damages on foreiEn of oaobnnge TeUimod nudor protasl, an 

£lohi BiKi— Grace is not aHowea by ths bauKora on tills, cliooks, dratl^ elc, payablo 
n! jf^St The notai'ial ftea Ibr protesting a bill of 6»aianEB or promiraory nolo ara $5 or mor^ 
KCUICdUiEtotbaimmbDrofnDtJceSEeal. Aot Uoicli 13, 18^0. 

a^Uslios ifDcbli.—l. Crodltora ma; procoed by nllaclimatit nhen tha defendant b^ 
Bbscouded, or is aba^it to absoona l>om tbo Stale, or h coniKiiled Llierclu to llio injury of bla 
oraditois. 3. WhenthadflftodanthaarenioTBdoriBalOTUtOKniovaBiQr of lilspropertjont 
leStDte, Willi intent to deHand bia oredltora. S. When tbo del^dimt fntndiilantlTcaii- 
sdOiQilcIit or iuenrnd the obUEBttim, nspeodiie tovrlildiUiesultlsbTODgM. 4. when 



tbodeftDilaoifsanon-rceldant H, Whonlio has fiaudnjently CDnTovafl, dlBpossd ol 
i-fiiten Ml nmnnrt.T. nr a part of it, Of Intends to convey tba cuaa to defmail hi^ orediL .. .. 

.to Ghall 1» bonnd, and tbe attaoomaiit sball be a lieu tjiaraon, uIQioueIi 



^._.. . , .. _ ,ffof BtlaObincntappliesioCalil'MniawAen (Se 

amlTiusi /ua been maSi ia Viat Slaie, or tuieamcUU!<payalilt ia ikal Slate. 

CONNffiCTICtJT. 

Ineensl,— Tbe legal nl;eof Interest la ConnecUcut l3Ctx|i«rreut.,Biid no btgher rate is 
sUoned on Epedal contmola. Banks are I'orbiililen, uuierpeuuit^ uf £500, ITom taking diiecUy 
or Indirectly tivcrO per coat. Lav passed llay, 1S94. 

FenaUg for VlDlation iff fha rTmra tours.— ForMWiB of ell the intereat reoeited. In 
salts on usurious contracts, judgment is to be rendei'.^d for Ibc ciuounl lenl, without iutensU 

DamarKs on SiHs.— Tho damages on bills of eieliango n^cllatei iu Conueeticut, pay- 
able in other Klates, and rotiimed uniler iiroteat, are as ibllovra: 
L Maine, Now Hampshire, Vermont, llaaaichOEBtls, Elioile Island, New York (Interior), Sew 

Jci^, Fennaylvanja, I)alaware, Alarylauil, Virginia, Biatrlot oi CArlaiultla, 3 per oent. 
a. Hew Tort City. 2 per cent 

S, north Carolina, South Carolina, Georgia antt Ohio, G pef c^ut. 
i. Allthe other fUitesandTciTitDi^eSiSiier cent. 

X^iniga BiSs.— there is no alatnta In lOrce in Connactioul; In reference lo flamosee on 

■S^ Baft.— GriLca is not allowed Byetatuta or uaaga ou oiiceks, bills, eot., payablHoi 

ColUdioH qf DeWs.— Atlnctinient raay bo gtonled against the gooite ana chattels auU laniJ of 
Hie defendant ; and likewiio against his person when not oxemptCLl fram Imprisonment on 
Uie eiecuUon In the salt. The plaintiff lo give hondfl to prosecute bla claim to eSerL 

DELAWARE. 

jHSerraf.-- Th9 Tegol rata of fnlcrest is fi!t percent , and no moP) is allowed oy direct or 
indirect cooiracts. 

:Ptsa!ly for ViOlBiioa <ifile Uiimr^ iwai,— Forfel 
person snobig for the sama 

JDairui^tt on Bills Thcro fa no alatula In Ibrco in Daluwaie Is reterenoe to damage 

on demestlo or Inland bQla of exobango. 

*;>nrfjn Baia— Tbe damagea npon bills of eichango fimwn upon any person In Enj 
■--■ ' 01 olber patls of Europe, or b^ond Iha seas, and retnr-.ied nndepprotcsi, aro 20 per cecl 
^1* rut,,. « — 1 '.....v.,4. i.fc «p™^«-.« ,^ bills, drafkB, etc., at tight. Tbuy ar 

Lhabitant of Dela 

I dofraod his creffl 

Uiabitant of tbisSliia 

; ia Euu:lal ball at JO' 
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FLOHIDA. 

Aaereit— ^rha lagol rate of inwrest is sis pec cent On Bpeotol cooiracia nglit pei 
m^be Gluiseil. 

ftnaltyjiir VMaliearifVIt tTiary Ltms. — Fortfeituraof the wholo (ntereM poiil 

Daaaga on iS^t.— Tlia damages «d bjlLs of esctumgo, ni;gsl1ited ta Florida, pi 
l;i oUiargt^es.andTaiarDednaderiiratestnjrtiaii-paytDEnt. arsuailocmly S per fsqI. 

liniiffn £«[i— Daiiiag~a on ibrelon bills of eschoi^o 6 per cant. 

Si^ii B!ile,—Graiie Is uot ellonod on bills, diufif, etc., pn^ulils at sigbl, Tbere 



_ „„ _n GBorjia la BOTBn psr cenl., BDilnOlilgherfBtolB 

B110weaonBpeclai*onlrac(s., Opoa flocoonls, imllyiililed, do not bear InleresL 

JPenaUgJir TioJoHSnc/fiisCtMrzjZmM.— Fori'dm.-e cfonlythn B:iceS3 of Inlerwt oi-er 
BITBH per cent. Piincipiil onfl legal intoresl; aro recovorablo. (Acta of 1555-8, pagoiiiU.) 

GamagaonSltlt.-~1bB dama:'?3 on billa of c^ixluiaga, negotiated la Georgia, payaljlolu 
olbor Stales, Ecd rotoraeil under prelest, are uulEjrmty 6 per cei;!. 

Firrdga iJiu'i.— Tho (lamaesB OQ focaigH bills of aichai^a, returoad under protaRt, aiB 10 

fi^Si fli«i.~" Three daya, oommonly called tho lliree dajs' ofgraw, shall not ba allowed 
■upCQ nay sight drifts or bills of aichango drawn payable at Elelil, after tbo pasago ot thi ; AM; 
bD'tto Earns Eboil be payable oa presentation thereof, subject to Ihe provisions of tbDUr„( 
-EBotioa ofthiaAci. TiioflrEtseoUoadoiignateBthaliollilayB." Act passed jfeb. S, 1S50. {.ee 
Cobb's Kew Digest oTUiel.LWe of GeoiEla, pp. 619, 622.) 

JMoraiw,— EnUowatBorenotontlUedtonfllJceof UlElioaoor, axoaptupiin notes BBd bills 
(urcible at bank, or Degotiaud in. bank, or placed In bank hi coUectton. 

(MBOKimq/'SeACt,— AJndgeofthatiupeilar Court, oraJusUCO of Iba infnrinr cnnrt. nra 
jnsUca of tlie peace, m^ grant an atlaolunent egainst a debtor trliecbor tho 

' when the latter WrcmovlDg wlUiout tliB UnjdfB of the Stale, or (oiji n .. „ .. 

; Tbo remedr by atmchment may be r^urted to by non-resident as irellBB by 

- Tlio nocesffliy affldavls may be made bofbro any oomtolaidoneT t;;?dn'-" 

M olBdavlts. Indoisers ol notes, obllgatlanB and all other Insbtusoals 



It, when the latter Wrcmovlng wlUiout tlia limits of the Stale, or (oiji mwi^, or eonocalB 
uiuitieli; Tbo remedy by atmchment may be r^urled to by non-resident as irellBB by lesldeat 
aToditora. IliB noceB!a:y affidavit may be made befOro any camtolsdoneT i;;7£lnte(l by the 
Stale to tntn olBdavlts. Indoisers ol notes, obllgatlanB and all other Insbtusoals ta wrilli^, 
ere enlltleillotha&uuDreinedyiiapro^deai'orseomiliee. Inallcasaa tbo attaohmeutfi.^i 
EBTveiJlEhail 1)9 first Eai;r=no!L Ko lien shall iia (aBated Xiy tho IcvyiTi^ of an atfachn::r.!. to 
thoeidiiBionofany)mljlicnl.obtalnOd by any aredilor, beftpi's juijginent IB obtained >j U» 
altaohhig credllor. 

ILLINOIS. 

!«(«■£«.— The l?El3littute, In ISST, passed the fifllowing aot: 

Ebotioh 1. That from and after lie passage of this act, the rate of interest upon nH roc- 
iBiclBndMrecmant-:, ariiteura- verbal, Bipi-esB or Implied, Eir the payment of money, shell 
be ^s per asit. per anunm upon every one hmulred difllars, uuleea otherwise provideil by 

&;imOs S. That In al! contracts hereafter to be made, whether written o[ varbal, It sIuiU 
bsIa'.iHillbrUiopartlaa lo stlpBlalo or i^ree that ten per cent, per ansam, or any less sam 
iff hiterest, stall ha taken and paid upon every oua hun.lrad dollars of money IcaneJ. or id 
any manner due and oirtng from any peraon or corporation to any person or corporallou In 
Sua Slate. 

FBiaUg fir TiolaHaa of Ihe Usws Latcs — If any person of coiiwralloa in this 
BlataEhallcontiact to teoeiveagro .tar rolaof Interest tiiau ten per cent, upon any contraot 
vorbolorwiltlani such person or coti)oration shall forfeit Bio whole of s:na interest sir con- 
tracted to be tccelTCiJ, and Ehall be enUtlod oaly to recoyer the priucipU Eura doe to Bucb 
petson or ooiponUim. (Act of 1$67). 

Damaga ob Bfift.— Tho damages on bills of exchange negoWatcd in lllino's. payable 
in otlierEiat«BorTerriloii:B, ana relomaiunaor protest EM non-p^monl, are unlflinniiy (Sj 
<ie(ilfJfoT(ftS,18*6)6iiercenLinflddltIoa-toaie Interest. 

Jbraton .Bi;it— Tho damages peyal>le on fbrelgn blUa of eschango, retnrDOfJ under protest, 
aro[6j/M((yj(araVS,lSMI10percent. inaddiUon to the lnteres^ 

StgM sail.— Heretofbro there has been no Elntuta In Ibroo regarding bille or dtiiTifl at alifht, 
totbyanaot of tho lagislatare, approreil rebruaiy 211d, 18131, it la enactoLl tint "no noic^ 
flieok, disli, Ml of osonanga, order or other nwotiablo or commercial inveetmonts poyable 
Bl El3it or en domana,.or en praaenlalion, shall be enHtled to days of gtaoo, bat shall be 
abeoiuteiyTayableonpreeeutincnt. AH oltnr nolt^ draits or bills of eichongn, sluill ba en- 
titled to. the usual days graee. iMsact la In throe tVom ita paseage. 

CbHedion if BcSff.— Attachments are tffloed by tie clerks of the t5renit Of ' -" — 
QUuccala lilinsoir £0 tluittbeproaccs csna 
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IntpeA—Tbe logRl InMrast in lodJaUB Is six cor cent,, nliicb uv^ be laken la advaace, 
ITbo espreaaiy i^reetU 

Fmally far Violalim of the rturji Lavii.—lt a g»at«r rate of laterest Hum as sliovo 
Bhall be conli-aoled foi^, reoeiveilorrfsaTOd.tliocfKitiactebaUnottlieiTnjre, tieroid;1jutirit 
Is prnvad in any oeliou lEmt i graaier rale than eix per eant. per annuni has been conirooled 
Ibr. the pljilntiffEha.lonl; remror his prluiilpiil wi t[i eIe per ceaL iuteroBt anil costs; ahi If the 
dettedont has paid tlureoa over eii per cent, interest, sucb e:a»s9 of interestSludl be deducted 
from Che plaintiff^ recoTbry. 

IfmiyoDliimlbrB lecoreryof a debt, It Is prorert (bit pr^lous to Iha conunenccmont 
of tbo enlt tho doti.iidant Ima tendered the amount doe, mtb legel inteieet, the defendant sholl 
recover coflt^ ana ttioplainUITBhall only recover iheamount tenilerad. 

tnll of cn^iaage, dmwa or negotiated nilliia tbo Slate of iQiliaoa, if drawn npon any pcison 
El any placaontofilils Slate, are at 6i)erceiil. Beyond ancli domagts no iateroat or oliargsa 
accruuis priof to protest shall be alloivcd, and the rate of exchacge shall not ba taken Into 

ib/eiim SiBi.— " he d..Di^OB payable on protest tar non-payment or noa-occepmnccofa Wll 
«fe:E0haiige, diawn on uny place not in the {luited States, are, Dulhepriucipslofsuchliill, 
10 per oont Ko damaqos bejood the cost of prolott are ototgeublo asainst Ihc drawer or the 
endoTserofolIhor species oTbUl, ifupoo notice ofprotcsCand demand of the principal sum, 
tlie auno is paid. 

Sight Olia— Gmce (sallowed on nil trills ofisXDhang,ipi^able in Indiana, whetl.er sl^t or 

iioperty of an Inhalillant of tho SUito may be attached, whou- 
flve. uu ig eu luuj itiiviuB uiu Sialo, or shall hai-o loft the Slate ivit'j ioieat lo doTiiitil liis 
raeditoig. ThBproportyOfillMm'rsBiauntla llaUe to attachment as m other btales. 



Jntereitp— The li^l rate of Intensst In lova ia sis per cent. Ten |)et cent, may be cJiarged 

Eoacbl cainirar.iK On jndgiaentB, Interest is chargeable as on the coniraot, 

,u .^, IT. — T — T^^-.-.,,,^ of ,j,g eicega of tniereat paid for 
. .. competent wilneaa to prove usury. 

Damaga on flfiil.— The rates of anmagea allorrcd on non-jicceptance or non-paynieat of 
biUsttmvnorladaiaedlii this State, are ss fillloirB ; IfdrawnnponapeiBmata place ont of 
the United Btatcs, or in CollitinilH, or hi the lenitoilea of Oregon, Dtah, or Haw lleiico, ten 
per ceiit.iipoa]priniiind,capreEBedlnthe bil^ nilh Interest ftom time of proteet. If drawn 
npon a njrson at a place In Iowa, Uiseouii, Slinols, WlacDnsIn, or In jUlnneeola, (brae per 
oent.wUh Interest. If upon a person at a place In Arkansas Lonlslana, illBslEElppI, Tennea- 
KO, Kentnoky, Indiana, Ohio, Vindnla, LMiiot of <Jjliunbia, PenDsjlvxinla, Maiyland, New 
Jcrs^, Ifev York, Mosaachufotta, Biicde Island, or Connecticut, live per cent., with IntercEt. 
lfdra,wu upon apersnn at a place In any other Slate, 3 per oent., with Interoet. (CDd6, ises,) 

BjffS* SiKs. -Grace la aliotfodon blila and holes, icoordlna to piinoiples of the lawmen 
dianL and notice to huloiaers, sto., according to the rules or the commerclat law. (Lans, 

. CcllecUiin of IMla, — The plihitlDf may canoe any property of the del^ndant, which la not 
SQlileot to Kteontlou, to ba attached at the commenceDicnt, or durhig tba progress of the pro- 
caieiilng^ whether the olahn bo matured or not ; provided that an affidavit is Hied to the 
Bff;ct that the deftudant la a tBrdgn coiiioraiion, or ocUng as ancb, or liiat he ia .1 non.resi. 
ileal of the Slate, or (if a resident) that £0 ia In Some lOanner ahoat ta lUspose of or remuto 
Ilia properlf out of tlio State. 

KENTUCKY. 

liUereat.-'tiiii lo-^Hl rata of interest in Kentuclw ia sis per cant, No higher rale of Interest 
IB Diiawiid oven on special contracts. All contiacfe niade,diteolty cri.;diroetiy, fortholoan, 
or lorbearanoB of money, or other thii^ at a greater rate than legal iniareal (6 per cent, per 
aunum), shall be wid for the eiceea of legal intoreat. 

itnaUyfiir Violationqflhe SsurvZoun. — If any diseonut or Interest greatertbBDthologal 
Intaroal or dlBCOnnt ia taken by any bank, or oitar oorooration, an-horlzed to loan money, 
tba whole contract fbr iiUerai shall be void, and any thing paid thorcon for interest may lie 
Tecoverod bade by the person pi^ug the aimo ; or any creditor of his may recover the Eamo 
byMI In equity, 

BEinks, or other monled corpcraUons, or ludlviduals, are not prevented, in disecnnlhig 
hills ofciifliange, from taUng a Ihir rate of eicfiange lielwooii the plaoo whoroit Isbonght, 
and Ibe place where it Is payable, iu Ldflilion to Iha discount fbr Intercat. But such privilege 
of buying bills of oschango at lera than pnr valno, shall not be oaod lo rKmnrfB! u loon of money 
at a greater mte cf OlEcounl than the legal inlercst or dlseowl. 

I>iimmitaiiBil!s.—Soettiiata ia in faroo in KLUtuuliy uvea Iho BUttJOCt of damuxes oil 
l-Hsnd bills of oichanee. 
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Foreign Billi.—When any bill ofeitinatigB, araffn on any person out of tlio United States, 
SMIl ba proieslefl for non-psjinent or non-yeeeptanoo, it sliiJI boar tmi per cent per yoarln. 
tereat fVom the day ot proteEi, (Or nol Imager tbaii eiebteen montis, onlesa payment ba sooaei 
tiemandfia from tne party to bo iharsod. Sucli intcreat Bhal! bs reooveiea np lo the ilme oi 
thajudgmont, end iha iudament sliall bear legal tntertst thereaflsr. Damafca on all otkoi 
billa arj disaDowBd. [Eevlasd atalntes, pages IM aod 194.] 

iSiffM Bill!.— Oracit Is allowed, by Boma bants, on billa, drafla, ate , payable ai i^M, bnl 
»liBpob*iaiiol)'ettUllyMHlodlntliJBt'tale. 

Qilliaio«,itfI>ati.—l. Tho plainUff may bays an St laoliment against the property of the 
defendant wbenthe latter laafbreigncDrponiUou.oranon-rodilanl of tbia State i or, 2, who 
baa been absent tbeioftom Ibur months ; or, 3, bas departed fmm thoMalonilh intontlodo- 
trmS bia creilltars iot,i hss lert the county of his leslflaoao to avoid tbo eervlaa of a Eam< 
moES,orcoaii8BlBbbneeJffliat a sunnoans cannot reach him ; or, 6, 1b abont to romore bia 
pronerly, Of u mBloiipl part thereof, oot of tba elate ;or, 6. has sola or coOToyed his properly 
with ibo Intent to df fraud his aaditora or is abont so to sell or convey, ruch nttaohmcnl is 
lJiuilinEu;ion the doRiudiuit'a property hi the county from the time of the deiivaiy of tlie 
onlBrt«tlioSti(iril£ 

LOUISIANA. 

u interest at the rata of PirE per cent, ttam (he time tiiey 
lulateil. (Act March 15, 1855.) 
2. OonTontioiitiJ interest not eioeoiling eight per cant, per annum may ba contitaited fti. 

S. Ihe owner of any promissoir note, bond, or mitten obligBtioa fOr the pi^mant ol 
money to or^er or to hearer, or tianafeinbla hy aaslgnment, shall baTe the idgbt to coUoot the 
iFbole anunmt of snch promlw>i7 Dota braid, or mitlon obligatlDD, notwithstanding edcIi 
promissory col<^ bond, or written obligation may biolnda a greater iste of hitercet or diecoimt 
tlian idght par cent Interest per amnim. Frorided that suoh ohUgmlons dudl not bear mora 
than eight per centL huarest perumam after (heh^ matn^ until pEdd. (Act of March 2d, 

Damages on Bills.— the damegesou bills of exchange, negotiated in Louisiana, payaiilain 
otljer Slater ai'o uniformly li per cent. 

J^^ireinn i?i'^^wrhe damagea on foreign Idlls of exchange, returned under proteetL are uni- 
formiy (aiatnle of 183S1 ■ ■ lOperceut. 

^ghl SiMs,— There ia no statute npon this EUblact In Louisiana. A deoision hoa been 
jnatlo in ono of Ibe Inferior conns ailowii^ three days' gracs on slgbt bills, but tho usage ia 
to pay on presonlallon. 

CoUidim ofDebls—A crodltiw may obtain an attachment i^nst the property of bis dcblop 
upon affldaTit; 1, when tholatler is about leaviJg perroiincnUy the State before obtaining or 
esocutiug jui^ment againal him; a, wben tba debtor resides out of tho State; 8, wliou lia 
conceals himself to avoid bohig cited to answer to a sail, and provided the Icriu or payuiQ.it 
1133 arrived. In the jibsenco of tlio creditor, the oalli may bo maiJe by his ageut or attorney, 
to the best of his knowledge and bclio£ 

MAINE. 

J^temt,— The legal rate of interest In IHalne Is six per cent, and no higher rate is allowed 
on speoial contrails, [It, S. 822. Cap. 1$, sec 2.] 

PsscUy for ViOMiim iff (la Ustry iatiu.— Esoeaa of inleroat not rMOverable, nor costs 
VFtorBoscBEsot IBterest baa been taken; but tba ilafenilanl may recover costa of Ibe party 
laicingiha eicesa Eicess of Intereat maybe recoverod back by tho ]iartyhEning paid It. 
Tha provi^ons do not oxteod lo brmafiile holders of negotiable pajier for value without noUco. 
[rt.iJ32S. Ci^4i^secs. 2andS. Laws of 186^ cb. !:;«.] 

Damagn on BUlL—Tbit damagra on bills of exchange negotiated In Uaino, payable In oUier 
SiUes, and rctnmod under protest, are as fbiloiva : [R S. 6ia Cap. 82, sec. B5.] 
1. Hew Hampshlie, Vermont, JIasaacbn3etta,Ehode Island, Gonnedlcut, NowYork, 8 percent- 
a. maw Joisey, Pennsylvania, Dclanare, Uaiylond, Virguila, District of Columbia, South Caro- 
lina, Oeotgla, 3 per cent. 
8. .tH olhere, namely, North Corolloa, Alahama, Arkansas, Florida. IlUnois, Indiana, lowi^ 
.Kentuiiy, Louisiana, Mlchigaa, Mieissipp;, Ulssouii, ■ hio, Tcnnesaa, Taiaa, IVIacon- 

Slieht JGfOi.— fironB is ailoKed od hills, drafts, cheeks, &c, payable in this State at a tiiturai 
H^otBtii^l, but not on those payable on damand. [R.S. SSL] 

Cnllectiim i^ JJeiti.— In this State an original writ may be ftamed either to attach the goods 
or estate of tho defteidont, or Hit want thereof tn take bis ijod.T. AD gooda and cbattais may 
be Btiaohed by the creditor and held OBBeourilypenfling anysntt against the ilahtor. Sudia 
tvrit will autnorizo an attachment of geoi^B and estate of tho principal deJ^ndant, Ln his own 
Lands, as weilasuithohandaoflniBtueB. Eoal estate, haWe to bo taken in eseeutioii may be 
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MARYLAND. 

IiUereii—Ths revised constilntion oT tlaiyland pmrides tliat Hie roM of li^rest In tba 
State Btiall not esceed six psr l:cll^ par annuni. nuil no lilghec releaha)! ba lalieD or aemiiudeil. 
Aud Eha legislature Glia]] provide b; law all nect^siry foifuitDres hqiI penalties neaiDat usur;. 

FenaUiei.—Aoy peraon guilty of Dsuiy Ehall fotftil al! tbe esoess above ths rsol snm oc 
value or tbe gcnda or chatlelB actually lent or ndnmccd and Ihal.gallntereBtonsuchRuni or 
value, nbialilbifalturaBtuiUeimietDlliebQneSlarHDydeCeudaDtwliaBhaJlple^ u^ury, aiiit 
proTsHiBBama. Thspleamns^ huwer^T, elate tiiosumorBmoaiiiortlii^dBbt.Giil the plala- 
UfC^udltaBVaJudgaietittbr that amonnt and iegsIlotBreelixily. Md. Code, vol 1, p. 69T- 

DcaaaeautBiUt.—'Biaflajiae^oa bills of eiobauge negotiated la Usryland, payable in 
DtherBtHlB^ and ratamed nnder pnileali are nnlilirmly B per oetif. Tbe olaimaotlH tntlUeil 
to reoeire a Bom eaffiidaiu to bay anotbor bill of the aame tsnor, and eight par cenli damnges 
ontiieTaluooftliepiliuilpalemniaeDtlonodlnUiebil], and biloiest ftom the time of protest, 
BndGO0t& tl^ pnlest of an Inland bill most be ma^ acflordlng to tbetavornBogeoftJie 
Stale trbeie it iB payable. JVocHee iaelnloa the Dlatilot of Oolambia in tbla law of damages 
(Act of Aesambly, 1785, ob. BBlibntUls QOMttOMble whether the Disuictbewitbln the law, 
wUch piovldea ooly Ibr States. 

iiiMtoi BUlL—fbe damages on Ibrrtgn liills of OTObango returned trader protoBt are IS pep 
cent Tbe claiinant le to rocelvo a Earn Eunitient to buy anotliar bill of llio eauio tanor, aad 
1& per eent. daniages on Ihe value of tbo priocipiil aaui mentioned \a the bill, and intei-est 
trota time of protest, and oostB. 

Si^ ££11.— Graee Is not allowed b; the Baulis on bills, drafts, cbecka, eta.,pay)-}leat 

OjBso(i1i» Iff Zieiij.— A eredttor may obtain an atlaobment. whelher ha be a oiasei. of 
Uaryland or not, ag^tinet hie debtor, nho is not adtizeu of this Slate, and not residing tbereln. 
If any olUieu of the Stale, beiag indebted to another citiacn thereof, BhallaotuaLy run away 
or abscond, or secretly remove uimsolf from his place of abode, isith iuLenl to ovado tho pay- 
ment of hie just delils, an attachment ma; lie obtained against Mm. Au atfachmeut may be 
laid upon dobla duo Uia defendant uiion judgments or decrees rendited or parsed by any court 
of this Stole, andjudementofcoiKiaujnaUontbeteofmay bobad, as upon other debts due the 
dufeudoiU. 

MASSA0HUSETT3. 

7«fe)^I.— The legal rate of Interest in Uusiachusette Is six per cent,, and no blgher rate fa 
allowed on special contntcis, 

I^saUs for FfoZalion of tte ps»™ £oies.— No 
lutereBt greater than £iK par eent. sballbevuid; bnt 
inl shall reecvor h.s fall costs, and the plaiutill shall 
Interffiit resaryed or tafeea 

J)im<^r&s on Bills Iff E^Ufmge- — Thedami^B'on bills of exchanga nagotlated In l^lassacbit- 
Eetts, payable in other Statas, and retDi-ued under pretest, areasfnlloue: 

1. mils payflblo in M^ne, New Emnpahire, Vermoui^ fihode Island, Conneoticuv, or Ken 

Torki 2 per cent. 

2. Bills payable in New Jersey, Pennsylvania, Maryland, or Delaware. 3 per cant. 

B. mus payable in Virgluia, Distriot of Colambia, Korth Carolina, South Carolina, or t^crgla 

t. Bills payable elsewhere within tha Ualtod States or the Teniteries, Sper cenC 
G. Bills fur one hundred dollars or more, payable at any place in Uassachuee.Is, not viilhia 
leeventy-Qve mllea of the place where drawn, 1 per c.^nt, 
Sbrdgn BiH«.— The damages on foreign bills of eiebaage, raturnei under protest, are as 
follows: 

1. ffills payahlo beyond tbe limits of the United States [oioeptina plaoaa in AJVica, Imyond 
.the Cape ofUoodHopo, and plactein Asia and Iba Islanda {herait] shall pay tlin cur- 

S. Bills payablo at any place in Africa, beyond the Cope of Good Hope, or any placo .u Asia 

Slglil Bills.— Bills of eschange, drafts, etc, payable at stgil, or at a future day c^.^8!n, 
within tbla State, ate entitled to three days' grace. But not bibs, notes, drafVa. etc., payabJa 
ca demand. 

.afoteson Demand— In order to charge an indotser, pw"ent mn^t be deraandoi within 
Si:^ days from Its date, without grace, on any note payable ca dcntortA^. 

<SJite«ois of D'Ms.— Original writs may ba framed, either to attach the goods or estate oi 
tho defendant, or Ibr want thareot to taliobls body; or there may be an original Eummons, 
eliharwith or without an order to attach the eoads or estate. All real eatslo, or goods end 
chattiesthatareliebletobotakanineseeiition, moy bo attached upon the OHjjlr.iil wWt, In 
enyaoUtsiln vfhlcli any debt op dam^ea are locoveiable. and may ha held as Eeonnty 'iJ 
nUel^ Buch judgment as the plaintuf may recever. 
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latefot—JUbB legal Tats of Interest la HlCKIgati is seven per cent. But it is livfal tbf 
piirtl^s to Gtiimlatstn wi:(Hi0 ftir sir Eom cot eiicceding leu f?i ceut. 

J*nai&»jfer FWnSoB^tts tTJiuyiima— PBnieSEQiJig upon cooOiiotB rsseiriDg over lea 
per cent. iDlsnBl, rnqr reoorer Jndemaiit Ibr the piluclpa) and legal rale of lutarest. 'Ihcro is 
10 ptovisloo ftr Tecovertng back 'Uesjal interest paid, ona no penallj' lljr teooiving It, Buna 
(Me lioldoraofngnriousiiMotlnblB paper tnten boliiro raatiul^, wiUiont notice of usury, may 
recovertliot^illDniouat ofits&ce, 

Vamagia en £i7j£— Daraagoa on Wis droim or ncgolialcd in ^iiohlgaa and ijajabie elTO- 
nliero and protested orj o3 Slllon^ : 
L ir payable oat cf tlie United States. 6 per ccntt. 

li It payr.blo In WlsconHiEit IHlJola Indiana, OMo, Penneylvnrdfli or Ken York, 3 ppr cent, 
8. If payable in lEiasaorl, £entacS7, Kow England, Sew Jeree;, Jjelamire, IdBi'f land, Vir- 

elDla, or Bistrlot of Colnmlto, S por cent 
i. If paynuo in nnf clhar Etala oi Teniloi;, 10 per ctmti. 

;^iUi!tfif.~Grficeiaal]oweaon all Taper nut payable on deinand. 

CeilecHimid' BiMt.—TbB grDundB of atcacbniont In IMi tLotaare: I, Ihal^ the de£;sdant 
£a3 absDonde^ or is aljont to abscond, or bas concealod lum^olf ; 2, tbat ba tea assigoed or 
conMOlei or leabout toieraoro Me pnTarir Willi nview todetraud : 3, IbatLe Kaudulonliy 
contmclcd the debt, orlncurred Iha oblignlion about which lbs Eoit [a bn>Q^t ; 4. that ho ia 
notaro^doDtef the Sla^ or baa not resided Ihoro three monthsimniBdialBly poceiUng tjp 
suit; 5, thaltba<Ie(eadaQlteaAiro^cotparaUoD. 



onles a difTeiCDt rata t)0 contracted Ibr In writing, but no ogrccment oi 
ralQDftnlerestthan JUlbroveiy Sloalbr a year shall bo valid Ibr luu i!j<i:eas u uiilt 
over tnolvoperoent; and allagreaments and contracta shall tear ibe sme raw of inier 
after they become dne as heGtre, if the lots ba Clearly ox^re^ed tberain. l^OBiOed, the s» 
ehall not oxcaed twelve per eeat. per aannm. 

AUJudgraentsDrdecreaB, made by ai^ conrt in llife Stale, eball draw iatersst at the r 
<fE!i(a) per crait. per annum. [Ejiwb oriB6<l^ p. 22a] 

I'ataihfiir ViOlatIm rflnttnnt Zow.— Hxccss ol Interest over IS per cent IbrMted. 

Bays ^Orace.—Oa all Mis of eichaiigB payablB at eight, or at, a Ihuna day certain wiH 
chlfill:iaio,andona]lDegotIal)l9 promissory notes, oidera and dmlls, payable at n Ihtuie d 
cc-rtaiu nitbin this State, in whl^ tlieFo la not an raprees slipnlslion to (he conlraty. 

When Graei not allimtd.—Oii bills olexidianBe, note ordisa, p^able on demand. 



, .. .. , ... orpiffmeatwhereofBhouldbemaaoontb 

Aay of JanDory, tliedLhday of July, the25Uiday ofDecembe^ theS2dday ofr^rnaiy,and 
ovorydayappoinled by the President of thoDnitedSlatoa or lie Goreinor of thoBlatoaaa 
<lay of fiistlng or thanttelvlJg, shoQ ba preeenteH for acceptance or payment on the day prcced- 
tai;. Ench days [abovo omunerated] eliall bo treated and co?sldereil S3 \he llrst day of the 
teek, commow oailsa Snnflaj. [Col laiTs, 8T0,] 

,d(SKtrfa»Mij?Kaiq^jfi!i(fta«(w,— No person within thIaState shall be clinrgad aa an ac- 
aplor on a biUof oulbaiife, unlen his acceptance diall be in writiug, sigaed by blmseJf or his 
lawful agent. .' 

Bcmagei on BO^ of ESecAok^ — On any blU of ^change dimm or endomed vltlitn this 
etat<^andpByab]eT'TtboDttheUDilta of tljo IMted Etotee, lyhich shsa be dti^ nroteeted [br 
non-acceptance or non-payment, the party Uablo bx the conteots of goch blU ahal), on due 
WUoeauddemandtheroof.paythosameatthainirceutnita of eiohBnge,at the Ijmeofths 
domacd, and damages at the rate of ten pai cent, upon the cDstcnts thereof, togetber wltb 
IntereBtoaraidixintents tobeeompnteil tti3m tfaa data of Iho protest; and Gald lunount of 
Gimtonts, danuiges and iDtereA shall ha in fell of all damages, ohargas uid e^cnsea 

Od lili biOs draws cm any praam, body pcditio or coiroiatlon oat of tbJs Btata, bat within 
some State or Terrlloiyof the United Bat^ and proteOod Ihr non-acoeptance or non-payment 
Hvo par cent, dumagas and Interest, and coeland charges of protest 

finViv^iTn ttP 7>diAfi— A wamnt Of aLtaQhcDcnt may he Issued BjplnBt the property of a 

__, . jsresldeatofllMsTanllofyiOf.haaletMha 

J ....„ id his creditore. 

ThOB It will be seen that In ell tlie Etatce tlia property of non-residents and [br^gn Goiijont- 
ilonsisllablotoattaehmeDtsBt the salt of oiedltois, beibre judgment is rendered; likewise 
Bgatosl domestlo debloiB when they have shsoonded ftum the State, or hme itaudolenlly con- 
yeyod, oraie about to convey, s^ assign or seorale their eUbcts. In soma fev Etides, liow 
ever, even fills condlUon la -oo, esiei^iu beibre a writ or attachment will Issne, 

In the states of Alabama, UissaCbnseita, Connecticnt, Midne, Now HampiAlre, Vermont 
and Blioda Island, the creditor nwhave a writ of attaobmenlag^netthspnqiertyofthe 
debtor at tho first InsHmtlDn of a suit— and nlQiouI any ground of fraud or OsadDlflut Intent— 
Each property Ij^g held by the attauhment until thelennlnationoftheault. or until judg- 
ment; the ^nUttln such i^ses stvli^ bond or secuiity to IndemLUJr tlio Ad^anC l^iran; 
lees or damage sDEtalned, should the case ba di?oldM In Oivor of the latter, Qenoially , 
Ihepioporly is liable only when aeluaHy levied upon; bntlnlhflEtBtsafKantnnliy thepro. 
petly is liable Ctom the time ofdehve^ of (ho onJflr to tie ahoriffi 
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-Ino lega] rate of iutereel la MiniB^pBi ia Eixper cent, by tbe act passed tn Mansli 

■m SUIs.—'Ha dalnaees are allownd Tor deEiall id tbe payment of no; bill of ts 
m by oaypBisoD ■■'- ■'— ■ — ""-' 



3 [LlTBwn on peisooa witbta tlia ^^tai^l^ atid prat«fiLQd 

iriiflyu, IS*?' 



iftbe piopartyM 



for Doc-psj'mcnl, Uve per cent [See act ofMoyll, 1EK>7.] 

S^T^ga Biiit— The aamagBB on Mils of exchaneB drawn on pai 
fiiato^ returned andorTin)teel,Bi« ID pgrcmt^, itltb all IncMenEol ol 

£uU AUs— Giaoe m not auowed on lulls of eicbangs, iliafis, etc 

CWteeffcnq/'DsWi.— An stlacbment a^nst ttia eatolB, locludlag i 
&a, cf a debtir, when itlaBbanaibatbo baa removed, or la cbout 
Com the State, or privately coneoala himself JtlaelunBBi Bfso III 

tJiocredflorlmtieraand ta lielievo tbat tbe debtor nill lomoreiTith iJiae^cteeiUottlietilBter 
or Ms lemored. 

MISSOXJBL 

liilemt.—'nie legal rata of Into 
upon. Pu^leemsy c^ree in oriUs 
miQ' so contract as to corapouni] tho iuhuisl nuuuLLiij'. 

JPaaUyJbr Violiiiioat^Bie fTsuryXaiw.— ITorfeitare of the entire liitereEt;bi 
to be rcnderad lOr Uie prindpal nitb tea per cenL Interest, tbe iateiest to be ai>i 
tbe scbool fond. 

Tho damagea aOoved on blllB of exobauge payable in otber States or I'erriti 
Dnited Siales returned ntider prots^ ominllOrmlr 10 per cent. 
On bl!l3 or,eicIiangB p^eble wilbln tbe Blale, 4 per ceut. 
On QSEaliabla notes, lt'(Uij»ii/&negatIslBil, 4 per cent. 

la tliaD last two cases no dauingea oan bo re<iovcred, if piyment la mads 
wilbin tvrenty days after demand or notioe of dialioaou . 

.^tirefiin.Sfl'i^—lbedamiigeaallaned en tereign bills of exubange, pruiesied 1 
ment, are i;0 per cent 

Ilia dunageaallovied in all ofllie above oases are in I'au at buetest, cbatgesof 
otlioc ospenaea inctHiedprerlouato or atlhe time of giving notice of tHanenonr, ■ 
ofnote or bill wlionnoticels required; biit alter omtejt Cke iotereetnill be sJIo> 
asoegata anm of ptinc^l and Uoinages. 



provide^ tbat <m bills of exchange, payable at sigbt^ 

_.„ ^ _ at may bo issued tore when the debtor la not a resldene 

remove bla liropsr^ or ftnuaulanily convey It, wifli a vl.-i7 to lilodoi- or tie/ay his oradltovs. 



, ot l)B ollowofl. 

Coliatiiia qflMl3,~AXi ettacbmene may be issoeil here jVbeD ihe debtor It 



KEW HAMPSHIRE:, 
.hitenrsf,— The legal rate of tnterest In Hew Hampshire is siJi per ce^C , and D 

PmnMijJoi- Violatica qiflfie Oinrj) i:atos,— The person receiving icierfat at a hi 
the lei;jl riiio, bhnll tbrfeit for every Bueb olfence three tinea the sum so received. 

Damages en .flilte.— No alatula fn Ibrce In New Hampshire. 

I arciffii Bi:is.~Ko alotale In Ibrce in Kev Hampshire aliening Jaisagea en IS 
returned unu or pmlesl. 

iS^£iIZ»— NobUlofesehange, o^UaSla promlBSory note, order or draft, es 
tB are payable m rJeaoBd, sboll !» iiay^a nnttf days of grace Save been allowed 
nalsEaltaiqiearlntheiiistnmHiittnatltwsstbo Intention of Uiopmlles tbatdayi 
BboDld not be allowed. [BavlsedBt. £89, gm] 

ColleMmqfVeMi ui thlBatateswrltofattaelmienlDiay beiBSDedupon the 1 

of any perBonai aoUon ; and will hold, real and personal property, eharoa of Block I: 

Uie period of thirty day°aom^e time of renderhig the judgment. 

HEW JERSEY. 

JfllenM.— ^e legal rale of interest hi New Jeisey is six per cent., and m 

S, Bapplemrataiy 



r.'st 13 allowable un special oeutracta except as provided In Ike fiillowhjg acta ; 
.ae leglBlatnrBof Sew Jeraay passed t'>- ruuowliuE apeclal act la Iilueh, 1b6^ bo. . 
to an act agalnat nsniy, apmoved April i', IBM, tbe prorlslims of which aet Dew apply sL . 
tallieconntleBotHiidsoi],^ereeiiaiidEsBei,andtothebinnofFatereoii, iQ^ssalo Connly: 
Be it EnocJci. tio.. Tliat n^on nil contioUs hereafter made in tbe city o( Jersey City, and In 
thetownsblpotHoboliDn, In the county of Hndaon, in this Elate, tbr the loan of or itorbearanoej 
or iSvmg flay of payment, for any mmey, woiBS. merchandise, goods or chelte s, it shall be 
la;^ Cor any poiseu tolake tbe value ufe£vea dollars Kir tbe forheanmcc of ooehuiMred doUars 
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)r !nr a lougar or Bliortar perioa, any 

^ , . . .. _ ^. eut, fo (liflcojilmrj noCwtlbsundii]^ 

Provident sach coiitra<A bo mada by und betwQoA p^rsmiB ad^unJly loooied ia fitUwr btud city ^ 
towDBhip, or b7 Dersoua not reaiiUng In tbJB Bute. 

April e, 1S5G. Tha laUer prorlso ivas imended, " Proiided tbe coQU-scting parties, or 
cllher of Ibem. iralde In elUiDrar Bdd fOnea, or outof Uio Suite." IhelbUawiue cli«£ea 
hove ^noe been mads eo bb to mates It le^lo obargo 7 per oeut lutorcBt : 

Aol,Pei]ruaryai, 1880, AdiimoksBonniiaPi^lo County, icl, Falimarya, 1853, Bergen 
Coonty. AcLPabruB.'ylS, iaiJS,trair;aCoimtr. Aot,Marob 18, 1858, Gtyol'lialiwaj-. Act, 
«lBnih2a, 1SB7, to Ell Savings ItiEtitutiuaBiaUie State. 

ByAolofMarch 28,1883, the loKlslatore anUioriaad coalmctB at seven par cent, lularest 



by partlas redding In Uiildlosex Contxty. 

^^;^f- r... ,.,.:. ,^.,. T,...._. ,, 



ijbr Vioialion of Oe Umm j&hmm.— The eoalract la void, and tlio wliole siua is for- 

Jtamajres on BiOt <i/'£icSanae.— Tbore la no slatuta In Ibroe In refersDOe io daxoageaon bills 
ofei:cliange. 

Juret^sajR— There iBlikowiSB BO slaWite in foree In rafareuce to domages oo proieBtod 
Dxelga tiilts Dfeicbimgo. 

B#l SiUs.— That all bills of exohangs or diafladiamn ijay.iijla at aigliL at aoypiaoo wltbln 
tbla State, otbar (liaa eliose upon iMiuta oi" lianyng aeBooiitioua, sliall be daiiincd duo and 
pi^ablo 2.i the e^lralton of tliree is^a' gisca alter tlie some sboll be p»iented Cur 

•a BfI>ais.^Aa aUacliKcnt rqiiy Isgiio at tba inatanca of a ci^itor (or, !n Ills 
tuooui.0, u.'his i^nt or attomoyj, agauist the proiierly ofa UoMor ivlieu tbo laUei' la MOUt t» 
abscoml Srom the litale, or is not a resident of tlie Statu, or is n Utteign coiporation. 

KBW YORK. 

JWereS,— Tba l^al rate of interest inNawTork ia seren jicr cent, and no higher rate ia 
eilDwed on special contracts. 

Psia^ JtB" TiolntuHt of Oie Usurs iaraa— ForPailure of llie contract In civil ocllona. 
In otinjinal actions, a iino not eajseding one tliouaand dollars; oriiniJiisontnentuoicsreeiliug 
Blimonthai or limh. All ixmds, billa, nolaa, assnraneea, eonviyDnco^ all otbar tuutiacia at 
fiecoiU^cs iTbalfioiiTer (oxaept bottomry and respondentia b<mda and conlrai:t^?, ^md r.ll 
ispoaUaofgood^ <a other tWngB wbatsoevsr, whareopon or whereby tlieroEbali bo rfsorvod 
or taken, oreecnnd, or affreea to be reserved or taken, any greater Earn, or greater vajtio for 
the loan orfOrbaamnaeoTitnymDae?, goods or other tbiogs in. oetiou tbau safcnpcrciiut. 
shall bo void. {Bar. Btai. Vol. U.. p. 182), ForthapnrpiBoofoalciilaUnalntaieBt, oinouih 

toe any nnrabar of days leaa than a monlh shall be estimated by the proportion wbloh such 
munberofdayashallbear to thirty. 



Che damagGs on bills of eiDhuige, negoU^ted In tisw York and payabla 
mnetl nnoar prote"'" "^ "' '~~^ — " —.— — ■ ..^^^-.^.i. 



In other Stale ",andretumne( , ........ .....^ , ._, 

1. Maine, Now HampslUrOi Vermont, ItaEEacliuaetta, Khodo laland, Connacticdi, New Jersey, 
"--iQSylvanla, Delaware, Mayland, Vlrghiia, District of CoIumWn, and Ohio, 8 — -"■' 



3, Hortli Cartdlna, Ijoath Oanmna, Oeorgu^ Kentno^, and Tenne^ae. 6 
a TP..n.„.,nujBjupjja3ginanj-(iKisrfitflla, 10"'-"-"> 



the flrst di? of Jsnoaiy, commonly otllc 

._„_. . lonlyea 

poiniaa or recommenooa oy [oa UDvemer ox uiecst'"'* '^' 

, jaa davof fiisEorthanksjivinii, shall, for all nuro 

the presenting 

Louonrc*-"'- 

«h.itei.: 

Foreign SfflJ.— The damages on fiwaign bills of exchange, retnmall nnder protest, are 10 

._._.. . . iw York and of ibe interior, 

upon blUa, dralta, cheoltE, fco. , 
ColllstUm qfilAls.~Aiiy a 

tbe del)tor lefoESS to be esamlned, and to cUsciosa his aBlUis, he is llablo to be ceuunltt 
dose conSnament. If ha refuses to render an account Invantory, and make an assignhiEui, 
he will not bo entltlsd to Ue dlsohargo ; thontch the ofOcar havhis Jarlsdlolion In tha case ts 
anthorizcd (o make tba assignment Ibr him. The prooeedlngs and the eSbct of tlie discharge, 
when duly oMiilQod, and the dntiosoftiiodablor, and the rights of thocradltoia, areesentlally 
tlieaameaalalhecaseofproceedln::a with tho asjent of two-thirds of the creditois. Every 
InsolTcnt debtor may also patltlon tho proper offlosrs lor letiT* volonCarily to smlga his eslate 
tar the baneUt of his creditors ; and the eama procaedlngs and cheuka am subelantlally pre- 
scribed asin other cases of Inaolvency. His dlSBharga, obtained In Each ■ case, cxsmpts hin 
Crom imprisonment, 'DS to dehtadna at tlie time of the aeelgnmenl^ or prartoDaly conlraoled, 
and as la liabilities incuired by making or Indoishig any promlffiDrynota or Idll of axcbanfte. 
But Iho discharge does not at&ct or Impair any da^t, damand, payment, or decree against && 
iuaolvODt; and Ihoy rem^n goodagalnrthlsprtserty BjjqulredafterthoeiacutfonofthoBS- 
Blgamsut ; and thc^ lien of j jdement and dacraa Is not aQ^cted by tlie dlschsiga. 
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KOETH CAROLINA. 



lnl«retr,— The legal nte of InteraBl luKocih Carolina Is six dot cent., cMuo lilglier retel 
aUoTTodoD special coiiU7u:t& 

fmaltgfir rioimWHin/lils Uanry Laws.—AtorCeitiaootihe prindpol and taterest ; nn 

SSid— ona iiEiif of the nniomt reDDireiad Ibr tlie deo of liio 3iuto, Uie aiW Lalf fiir Ui 



XtanoffM on B(7!«.— TTie dmnages- on bills of esohaD^e nrgottatcd in KotUl Corabna, pay- 
dJle in oihar BtaleB, and reUimed under ptoleat, oto uniformly 3 pet cent. 

Foreign, BiOs.—ttiB ilamagea on toiotgn bills of eictiiQeB ratumod under prolcat, are os 
flillowEi: 
1, Bills r»yfJ>io In any purl of Hotth America, ezoept tlie Norlhmiat Coast uid tba Weat Indies, 

£. Eill9 payable In IJsderia, the CunmieB, the Azocee, Cajn lie ?eidii IsImhIs, Eurupe and Sunth 

Amoriea, 15 percent 
8. Kll3i)ayablselsBwbere,20 per rant. 

SiOil BUli.—'By vlrtoB of on cot of tlie Legislature, passet! In Jsnoary, 1849, e"wo is 
flUoweil on biils irt t^hi, unlaaa tbora ia a stipulation to tlia coutrnijr. Prior to Uiat date (lie 
n^gan-os, ni- '--" — ~~ '• '•"- 



Co/lecSon of Debli, — An ntlaebmont may if £n( 
iittorney or factor, ogainst ibo properly of a debtor » ^.^u ^^ „^ i^.^^. v- >,. .^..^.u. 
privalelf Itom tbe State, sjttuttbeimaarypnicaBSDfknrwm uocreackUni. 



Iatere3t.~'Tbe laiv rnava Inlerest at six per cent, per annum on all money due, anil no 
more. (Tbe law allowing 10 pcveont. on Epocial co^ittaola wasrepraled April lat, ISsa, Ira t tlia 
repeal docs not Btnct conlraciB entsrecl Into prior to Ibla date.) Bailroad Uompanles are 
aallica^zed tij barrow at the iat9 of 7 per ceLt. 

Jtenaliiel.— There nro nopanaltlea ordbinrlly tat Usury. Contnicla Ibr greater rales are 

tight to havaencli eiraBs at^lea sa payment on the prtadpal An esstsa ot iutercet taken bt 
£LuEB inv^ldatefl tho debt. 

JMidofSjjofcaBde.— "Damages on proleataa bills of cicbango, drawn by a poison or cor- 
noTBlionu Ohio, are not TBcoren^le on any contiaotenMredluloaflertbapaseigeoftblsBot." 
(Passed Dull too^ oOBct April 4th 1G59.) 

Achecit la not entitled to grace; but a cheot " payable on a niture specmed day is bill of 
eiDlisnge," and entitled to gmco. (S Ohio Eiate Sep. 13.) 

■** Tl» tiaage of lianits in any particular place, to i-egard^drafis upon them, payable at a djy 
certain aflor iale, aa cheoka, and act onlitled to days of g.-aoo, is luaamiasjblo to oonuol the 
mlesof lawln relation to suohpoper."-.H^b.) 

/SjUJWiij.— ByanBC<iortlioiBglalBture,approTedl*bruajyaand,lS61, it Is enoctedthat 
"no cole, check, drafv bill of exDhango, ord£r or oilier ncgoliabla or commen:lal imtramenC, 
pamiMfl Id) sight oc on demand, or en preeantaaon, shall becntitioatodaysofsracobntEliall 
baabsolutely payable on preaenlmant. All other notea, tlrofis or bills of e^rolifraee eball bs 



enUUeitomananaliTayBorerace. ndsoctlB — „ 

Ko graoo Is allowed on bonk cheeks payahla n^ dfBd. A stiUjito Is in force provtrling that 
' ' oil bonds, notes or bills, nagoUable by this act, shall be entitled lo three (lays' gmce In the 
time of pr^yment." 

CWiojiionq^iJeMi— A creditor may procure, beibre or after Hie matmlty of the claim, an 
alMchment agahiBttliopKiEerty or the debtor, whero the latter isafbreign corporation era uon- 
reSdent ; or, if a rc^detii, when ho has absooodcd, or lelt the connty of his KSidence, or 
conceals himself, or la about to remove or convert lila property, Willi a viowto dalinudliia 
creditors. 2. When the debtor fraudulently contracted the debt or lacuiiM tha ohligtiUon. 

PHNKSTLVAWIA. 
IiOtrtd ■ -ITiB losal rale of interest In PennsrplTanla la sii per cent, Bsoept os proCideS nj 

Sso. 1. Se ii enadtd, da, that commission merchonta and cgenta of parUea not lEtidlng 
In this oommonwealOi be, onfl Ihey are hereby auaoriaea to entfflUBO an sgreement to retain 
the baknoesofmoney In their hands, and pay tor the somo a. rate of intereet noteioeedhig 
«»,..r.Tu»<..aniiirviTMi.niirt„n, nnit nkopiirn a rato of interest, not csceedlng that amounC, fbr 
eoodsormerchandiSQCO-"' — "■•"• — '■-—'- — 
j» uu. Bum. uiiiy apply lo mnnoya reoelv 
oI8^y aurances raaao upon goods consigned from importers, man 
end transQCUug busineaa !n places beyond the Itmita of iho Slate. 

In investments by bnilding assoclationa In loanstomembeisilieceoe thepreminm glvea 
Ittr prefcrenco or priority of loan ahali not bs deemed UBDrlona Act of 8 Jlfly, 1865, i 1, P. L 
919. 

Loans to railroads or canai comtanics, 
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AlilTHMETJO. 



THE CENTAL SVSTEM, 



some of ths Boards of Trado thrtraghoni Hie coimlry Tiave ddoptea Hie sjEtem of boylng 
flOd selling grdo, Ac., liyiJie hnndrtid pouncTa, Instead of tlio busbel This is i^Uud iho 

Ceaial Syslent. Andit iatoberogrettedBifttra tliBadoptionofaHt - . . .. 

Byakin was not selected, as ncaily all of Europe and Great Bi'itain ha 

cental Bystem is mnclk praferable to tlia bnahel mediocl. aM, no doubts _ 

Bniveraal. UntU it <loos, n liiflo dlffiotdtj nill be. experienced in buying anil aellln;^ 



ST bnshe] or c 
I., have Tieea bought ai 



reqmr 



Bi'itain have sdonled it. 

— ' no doubii -will aoon 

etl in buying anil ael — „ __ 
'ork to dolenniue the relativo 



a lias lieen prepared or.i) eivea, 



\ainos. 

Hosao; 
Toflavs 

ToflndtbeTalaeofgEaiD, vegetables, &0., peEOeutaJ, wbeu tJie valno per bnshel fa ^ven— 
IftiUipl^ Uie givm pfke j^r Qufi'^ ^y 100, onri divide hy the nivmber cf l^ in t!iB IJuiJKl. 
~ ' isciuotedittKLlO 



EsiMPLE,— For any articls weighing 60 lbs. tothebosbeL Saywl 
■k — i.i^ what is fiie vaJne per cental! 

No. of lbs. in buah. . . 60^ J210.00— prid.afleonoltipl^iigtj'lOO. 



— For a:iy article wclslung 66 lbs. to the buehol. Corn ia qu&ted vA OOc poi 
of Ifco. in bush. . . 68^ IS0.O0— pred.aftoiDUltiplyine OylCIO. 



19 value per bushel irhen the price per ce 



TO leveiee Uia abov 



mie fellowiiw tables show the value per cental at any given prise per Iraaliel ot the pro- 
Tolnent articles of merebaudiae. If the valna per cenid should bo requlreilat a rata pai 
litisheltiotelTen in the tables, tlie desired result uiaybe found by oddhis 1^ tvo neaceet 
Quoted la-tes together, and dividiagby 2. For Instance— Qie price of iiiieat par caatsl la re- 
quired, when the finoiedmioeparlraaheHsSl.dS. Bow, TtesBBbythe tablB Cmt at 81.01 
pcrba3helitwonIdba«aT7SiperBaatai"andat81.98itvroniabe$Z.78S. 'Eien|2.7Si added 
to 62.76}, egoaltoSB.SSdlTiaedbyB, oc[iial to SS.75par cental at ti.BS per bushei. 





FOR GRilK, &0., W 
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